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alluvial fans 
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carnivores 

Chinook 
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colluvium 
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GLOSSARY OF TERMS 

gently sloping fan-shaped deposits of sediments deposited where 
velocity of flowing water in streams decreases 

members of the phylum Arthropoda, which includes crustaceans, 
insects, and spiders 

an organism capable of manufacturing its own food (e.g., a 
photosynthetic plant) 

relating to, situated at, or forming the base 

a measure of present conditions 

a data collection area that is of a specific length and width 

organisms living on the bottom of water bodies 

invertebrates, larger than single cell plankton, that are unable to 
pass through a 256 pm screen (e.& insect larvae and crayfish) 

mosses and liverworts 

a hard soil layer cemented by calcium carbonate, found in desert 
or semiarid climates (hardpan) 

a plant or animal species which is a candidate for listing on the 
Federal Endangered Species List 

predatory organisms that eat animals i 

a warm wind blowing down the east slope of the Rocky 
Mountains, that causes a rapid rise in temperature 

a category used in the taxonomic classification of organisms that 
consists of similar or closely related orders 

a loose, heterogeneous deposit of soil and rock debris 
accumulated on a base of a slope and deposited by sheet wash 
and downslope creep 

... 
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community 

consumer 

Cretaceous 

crown 

detritivore 

diurnal 

diversity 

divide 

ecosystem 

endangered species 

families 

floristic composition 

foliar cover 

food web 

forb 

GLOSSARY OF TERMS 
(continued) 

an interacting population of various species in a common 
location 

an animal that feeds upon other organisms in a food chain 

a geologic time period that was the last of three periods,in the 
Mesozoic era spanning the time 135 to 65 million years ago 

the widest part of a plant, often at ground level for herbaceous 
plants, or the head of the foliage of a tree or shrub 

an organism that feeds on dead organisms or partially 
decomposed organic matter 

occurring or active during daylight hours rather than at night 

a measure of the variety of species in a community that takes into 
account the relative abundance of each species 

a ridge of land that separates watersheds 

an ecological community, or group of communities, together 
with the physical environment, considered as a 'unit 

plant or animal species which are in danger of extinction 

taxonomic categories, ranking below order and above genus 

the plant species composition within an ecosystem 

the leaves of a plant forming crown cover above the ground 

the totality of interacting food chains 

a broad-leaf herbaceous plant 

a taxonomic category ranking below family and above species 

sampling device to collect qualitative samples 

ix 

genus 

grab sampler 



graminoid 

grassland 

habitats ’. 

herbaceous cover 

herbivores 

hogback 

hydric 

hydrologic gradient zone 

insectivore 

lagomorph 

larvae 

leachate 

lichen 

loams 

marsh1 and 

mesic 

GLOSSARY OF TERMS 
(continued) 

a grass or grass1ike;plant 

an area, such as a prairie or meadow, of grass or grasslike 
vegetation 

a place or type of environment where a plant or animal naturally 
or normally lives and grows 

the leaves of forbs or grasses (nonwoody plants) growing above 
ground level 

animals that feed on plants 

a sharp ridge with steeply sloping sides produced by geologic 
uplift 

of, or relating to an abundance of moisture 

an area with a similar level of soil moisture 

an animal that eats insects 

a member of the taxonomic order including rabbits, hares and 
pikas 

the juvenile stage in the life cycle of most invertebrates, 
amphibians and fish 

a solution containing dissolved materials resulting from water 
infilmation through a deposit or soil 

a type of plant consisting of a fungus and an algae living in a 
symbiotic relationship 

soils consisting mainly of clay, sand, silt, and organic matter 

a standing water habitat, or low-lying wet area 

of, or relating to a medium amount of moisture 

J 
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montane 

niche 

nocturnal 

orimivores 

Operable Unit #1 

order 

organisms 

perennial 

periphyton 

photosynthesis 

phylum 

physiognomic 

phytoplankton 

prairie 

primary producer 

GLOSSARY OF TERMS 
(continued) 

of, relating to,,growing in, or being in the biogeographic zone 
that is made up of relatively moist cool upland slopes below 
timberline 

the role of an organism in its environment 

active at night 

animals that eat both animal and vegetable materials I 

a designated area of RFP surrounding the 88 1 Building and 88 1 
Hillside, including the SlD, that required evaluation under 
CERCLA regulations 

a category used in the taxonomic classification of organisms that 
consists of one to several similar or closely related families 

living individuals, either plant or animal 

a plant having a lifespan of more than 2 years 

organisms that live attached to underwater surfaces 

the chemical process by which green plants synthesize organic 
compounds from carbon dioxide and water in the presence of 
sunlight 

t a category used in the taxonomic classification of organisms that 
consists of one to several similar or closely related classes 

of, or relating to, physical features 
I 

minute floating aquatic plants 

an extensive area of flat rolling grassland 

plants that can use sunlight as an energy source to produce 
carbohydrates j. 
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Quaternary 

radioecology 

raptor 

relative abundance 

riparian 

sedimentary 

semiarid 

shrubland 

soil series 

species 

species richness 

subcommunity 

subspecies 

substrate 

GLOSSARY OF TERMS 
(continued) 

a geologic time period that was the second period of the 
Cenozoic era spanning the time 3 million years ago to-the 
present 

the study of interaction of ecological communities and radiations 
or radioactive substances ’ , 

a bird of prey 

proportional representation of a species in a sample or a 
community 

relating to, or living, or located on the bank of a natural 
watercourse 

geologic deposits formed from sediments or fragments 
transported by water or air 

a climate characterized by light rainfall (10 to 20 inches of 
annual precipitation) 

an area covered predominantly by shrub species 

the smallest recognizable subdivision of the classification system 
for soils 

a group of actually or potentially interbreeding populations 

the total number of species in a given taxonomic category 

an association of plants that in combination form plant 
communities 

a group of individuals within a species that are isolated from, or 
breed more freely among themselves than with other members 
of the species 

a surface on which a plant or animal grows or is attached 
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GLOSSARY OF TERMS 
(continued) 

Surber sampler ' a quantitative sampler used for collecting benthic 
macroinvertebrates samples from stream bottoms 

surficial of, pertaining to, or occurring on the earth's surface 

syncline a troughlike fold in bedrock, in which the strata are inclined 
together from opposite sides. and the core of which contains 
younger rocks 

taxonomic groups or the names applied to taxonomic groups taxa 

taxonomic a scientific classification category for plants or animals 

terraces a flat, narrow strip.of ground, having steeply sloping sides 

terrestrial 

threatened species 

trophic level 

uplands 

vascular cryptogams 

vascular plants 

woodland 

xeric 

zooplankton 

of or relating to land as distinct from air or water 

a plant or animal species that is extremely rare, but not yet 
threatened with extinction 

one of the hierarchical strata of a food web characterized by 
organisms which are the same number of steps removed -from 
the primary producers 

the higher parts of a region or tract of land 

flowerless and seedless plants that reproduce by spores 

flowering plants characterized by a system of specialized 
conductive and supportive tissue 

land having a cover of trees and shrubs 

of, or characterized by, or adapted to extremely dry habitat 

minute floating animal life of a body of water 

... 
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ac 
CERCLA 
cm 
cm3 
CMLRI3 
EA 
EE 
EIS 
EMAD 
EMD 
ft 
ha 
in 
km 
km/h 
m 
mz 
m€J 
mi 
mPh 
NEPA 
PH 
PPA 
RFP 
SID 
SOP 
USFWS 
"C 
"F 
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LIST OF ACRONYMS AND ABBREVIATIONS 

acre 
Comprehensive Environmental Response, Compensation, and Liability Act 
centimeter 
cubic centimeters 
Colorado Mined Land Reclamation Board 
environmental assessment 
environmental evaluations 
environmental impact statements 
Environmental Management and Assessment Division 
Environmental Management Document 
f ootffeet 
hectare 
inch(es) 
kilometer 
kilometers per hour 
meter (s) 
square meters 
milligrams per liter 
mile 
miles per hour 
National Environmental Policy Act 
the negative log of hydrogen ion concentration 
property protection area (formerly called "buffer zone") 
Rocky Flats Plant 
South Interceptor Ditch 
standard operating procedure 
U.S. Fish and Wildlife Service 
degrees Centigrade 
degrees Fahrenheit 
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EXECUTIVE SUMMARY 

Rocky Flats Plant (RFP) is a government-owned, contractor-operated facility that has been part 

of the nuclear weapons support program since 1951. Baseline information on plant and animal 
populations and habitats at RFP was collected during 1991 through early spring 1992. The 

purpose of the baseline study was to provide general ecological information on this 2,652 

hectares (ha) (6,550 acres [ac]) reservation located in northern Jefferson County, approximately 

25 km (16 mi) northwest of Denver, Colorado. This report was designed to be responsive to 

National ‘Environmental Policy Act (NEPA) requirements in providing baseline data for future 

environmental impact statements (EIS) and environmental assessments (EA). The main 

objectives were to: ( 1 )  compile a list of plant and animal species occurring at RFP site; 

(2) collect data on relative abundance and habitat preferences for plant and animal species; (3) 

develop baseline information for use in future documents; and (4) provide a document that will 

serve as a benchmark for future ecological studies. 

There were over 1,232 taxa of plants and animals based on sampling distributed among the three 

RFP watersheds: Woman Creek, Walnut Creek, and Rock Creek. Terrestrial communities had 

532 species of plants and 300 taxa of animals; aquatic communities had 236 species of plants and 

164 taxa of animals. The total areal percentage by plant community groups (e.g., woodlands), 

was as follows: grasslands with 82.3 percent (2,183 ha; 5,393 ac); disturbed areas (e.g., the 

industrial complex), that were formerly grasslands with 12.0 percent (3 18 ha; 785 ac); shrublands 

with 1.6 percent (43 ha; 107 ac); woodlands with 0.7 percent (20 ha; 49 ac); and marsh with 

3.3 percent (88 ha; 216 ac). The ecological importance of these community types at RFP was 

not necessarily proportional to areal extent. For example, one of the most important cover types 

for wildlife was the riparian woodlands community which accounted for only 0.5 percent 

(13.5 ha; 33 ac) of the habitat area at RFP. Animals inhabited specific plant communities 

because the communities provided the proper balance of water, food, and shelter. 

- 

The most important factor affecting species diversity in plant communities was the amount of 

moisture available to support plant growth. Six separate types of plant communities were 

distributed among three hydrologic gradient zones at RFP: xeric zone-dry; mesic 

. 
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zone-moderate moisture; and hydric zone-wet. Plant communities were identified based on 
the plant species found in these zones. 

The xeric zone, located on hilltops, occurred on 18 percent (481 ha; 1,189 ac) of RFP and 

contained 91 species of plants. The two plant communities found in this zone were xeric mixed 

grasslands and ponderosa pine woodlands. Most of the xeric mixed grasslands occurred in Rock 

Creek (56 percent) and Woman Creek (36 percent) watersheds. Mule deer used this zone for 

breeding grounds in the fall and foraging areas in winter. Forage was more available in the 

winter because a combination of wind displacement and solar melting eliminated the snow cover 

in xeric habitats earlier than in the other two zones. 

The mesic zone, located on hillsides, occurred on 77 percent (2,038 ha; 5,033 ac) of the site and 

contained 149 species of plants at RFP. Two plant communities were found in this zone, mesic 

mixed grasslands and tall upland shrub. Mesic mixed grasslands occurred primarily in Woman 

Creek (43 percent) and Walnut Creek (40 percent) watersheds. The abundant small mammal 

population in these communities provided a reliable food supply for predators like raptors and 

coyotes while deer fed in the grassland communities. Ninety-nine percent ( 1  1 ha; 28 ac) of the 

tall upland shrub community was located in the Rock Creek watershed. This habitat provided 

an important mule deer birthing area and nesting habitat for owls, magpies, and shtubland 

songbirds. 

The hydric zone, located on valley floors and near stream channels, occurred on 5 percent 

(133 ha; 329 ac) of RFP. This very diverse plant habitat contained 208 species in the riparian 

woodland community, and 162 species in the marsh community, which consists of wet meadow, 

rushes, cattails, and open water. The riparian woodland community O C C U K ~  primarily in Woman 

Creek watershed (70 percent). The riparian woodland community was the most important nesting 

area for songbirds. The marsh community provided three percent of the habitat (88 ha; 216 ac) 

at RFP and occurred primarily as the result of irrigation ditching and construction of 

impoundments. Marshland habitat was distributed in all three watersheds with the majority 

(42 percent) located in Woman Creek. The marsh community provided habitat that attracted 
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waterfowl, and along with the riparian woodland community, was the location of most 

observations of snakes, skunks, and raccoons that were attracted by food availability. This 

community was an important nesting habitat for red-wing blackbirds, marsh wrens and common 
yellowthroats. Mule deer frequently used the habitat for feeding in early springtime and bedding 

during hot periods of the summer. 

Several rare species, protected by &he Federal Endangered Species Act or that are on the list of 

Colorado Species of Special Concern (CNAP) were observed at RFP during the baseline study. 

Forktip threeawn, a Colorado listed species, was the only rare plant found at RFP. Two 

Federally listed endangered wildlife species were sighted at RFP, although these species were not 

considered to be residents, i.e., to nest or roost there. These endangered species were the 

peregrine falcon and bald eagle. Federal candidate species observed at RFP were the ferruginous 

hawk, loggerhead shrike, and Preble’s meadow jumping mouse. 

\ 
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1.0 INTRODUCTION 
1.1 PURPOSE 
The purpose of this Baseline Biological Characterization of the Terrestrial and Aquatic Habitats 

at the Rockv Flats Plant (baseline study) was to provide general ecological information on the 

Rocky Flats Plant (RFP) site. This report was designed to be responsive to National 

Environmental Policy Act (NEPA) requirements in providing baseline data for future 

environmental impact statements (EIS) and environmental assessments (EA). 

1.1.1 Objectives 
The objectives of the baseline study were to: (1) compile a list of plant and animal species 

occurring at RFP site; (2) collect data on relative abundance and habitat preferences for plant and 

animal species; (3) develop baseline information for use in future documents; and (4) provide a 

document that will serve as a benchmark for future ecological studies. The data used in this 

report was semiquantitative and not intended for quantitative ecosystem level analyses. For 

example, not all plant and animal groups were sampled. 

1.2 BACKGROUND 

Rocky Flats Plant is a government-owned, contractor-operated facility that has been part of the 

nationwide nuclear weapons complex since 1951. Since January 1, 1990, EG&G Rocky Flats, 

Inc., has been the operator. The RFP site (Figure 1.2-1) is located in northern Jefferson County, 

Colorado, approximately 25 kilometers (km) (16 miles [mi]) northwest of Denver and consists 

of approximately 2,652 hectares (ha) (6,550 acres [ac]) of land in Sections 1 through 4 and 9 

through 15 of T2S, R70W, 6th Principal Meridian. Rocky Flat Plant administrative and 

production buildings are within a centrally located, approximately 156 ha (384 ac) industrial area 

protected by security fences. The remaining peripheral area, known as the property protection 

area (PPA), provides a buffer zone of approximately 2,496 ha (6,166 ac). The original purchase 

~ 

of land for RFP in 195 1 included 1,020 ha (2,520 ac); in 1974 an additional 1,632 ha (4,030 ac) 

I was acquired to expand the.size of the PPA. 
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The original mission of RFP was the fabrication of nuclear weapon components from plutonium, 

uranium, and nonradioactive metals (principally beryllium and stainless steel). Parts made at RFP 
were shipped elsewhere for assembly. In addition, RFP reprocessed components removed from 

obsolete weapons to recover plutonium. 
' I  

The Rocky Flats Plant is located in a rural area of Jefferson County adjoining undeveloped 

rangelands that are encroached by housing developments to the northeast, east, and southeast. 

About 9,100 people lived within 8 km (5 mi) of RFP in 1989, primarily toward the southeast 

(DOE 1990). Several new subdivisions have been created a few miles east of the PPA. Boulder 

County Open Space land adjoins the EWP to the north. Some adjacent land to the south, 

primarily in a strip along State Highway 72, is occupied by industrial facilities. Standley Lake 

recreation area is to the east of RFP. Several ranches are located within 16 km (10 mi) of RFP, 
- 

primarily in Jefferson and Boulder Counties. 

The 2,496 ha (6,166 ac) PPA, except for several commercial operations, is currently wildlife 

habitat. County and privately owned clay and gravel pits are operated along the western 

boundary, and a federally operated experimental wind generation facility is located in the 

northwest comer. Future mineral mining operations may disturb several hundred acres in the 

western half of the plant site. 

Prior to establishment of the weapons facility at RFP, the area was rangeland. The former 

Lindsay Ranch buildings can be seen in a meadow near a Rock Creek tributary northwest of the 

industrial area. Barnyard grasses and weed species, as well as a few apple trees, grow around 

the relic barn and outbuildings. The remains of an unfinished railroad bed extends to the 

northwest from the industrial area. Some ponderosa pines have become established along this 

railroad bed. The pattern of established trees suggests inadvertent introduction of seed by 

railroad workers' firewood supplies. An historic stage stop was formerly located just south of 

the present industrial area in Section 15; there is an old apple orchard that may have been 

planted by stage stop operators. 

2 
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2.0 DESCRIPTION OF ENVIRONMENT 

2.1 DEFINITION OF HABITAT 
Within the setting just described climate, physiography and topography, geology and soil type, 

and surface water availability collectively determine the habitats available for plants and animals. 

Habitat is defined as the place or type of environment where a plant or animal naturally or 

normally lives and grows. Many physical and biological factors contribute to the creation of a 

habitat. These basic 

requirements include nutrients, water, and shelter which provide conditions conducive for 

reproduction. 

- 

Habitats must satisfy the same basic needs for plants and animals. 

Habitat requirements of plants are more dependent on the physical factors of their environment 

such as climate, topography, water availability, soil type and pH, and light intensity. Because 

they root in one place, all habitat requirements for plants must be present in a given location. 

Animal habitat requirements are more complex and include the physical factors of water 

availability, shelter, topography, and climate, as well as breeding areas, food availability, and 

cover from predators. Since animals are mobile, they can seek to satisfy habitat requirements 

in more than one specific location. Plants provide many of the habitat requirements for animals. 

For example, animals depend directly or indirectly on plants for food, shelter, and concealment; 

thus plant communities provide essential elements of animal habitats. 

The physical attributes' that collectively determine plant and animal habitats are determined 

below. The plants and animals that occupy these habitats are then characterized briefly. 

2.2 CLIMATE 

Temperatures at RFP are moderate with cold and hot extremes usually of short duration. The 

historic temperature extremes have ranged from -34 degrees Celsius ("C) (-29 degrees Fahrenheit 

[ O w )  in February 1989 to 39°C (102°F) in July 1971 (USDA 1980). January, the coldest month, 

has an average daily minimum temperature of -8°C (18°F). Average daily temperatures in winter 

range from -7 to 7°C (20 to 45°F). July, the hottest month, has an average daily maximum 

temperature of 29°C (85°F). Average daily temperatures in summer range from 13 to 29°C (55 

to 85"F), though short periods may be much hotter. The temperature range affects the plant 
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growing season, the number of consecutive days when minimum daily temperatures exceed 0°C 

(32°F) from spring until fall. At RFP the growing season can be expected to continue from May 

14 until September 28 during 50 percent of the years (USDA 1980). This 136-day period is very 

important for the ecosystem because annual plants produce minimal new growth in the spring 

until after the last frost and they die-off following the first freeze in the fall. The quality and 

quantity of plants available as food for animals, as well as the success of plant species competing 

with other plants for habitat are affected annually by the growing season. 

The total annual precipitation is 38 centimeters (cm) (15 inches [in]) in the RFP area. Of this 

amount, 70 percent usually falls in April through September. The heaviest 1-day rainfall during 

the period of record was 9.4 cm (3.7 in) in 1969. Thunderstorms occur about 40 days each year, 

mostly in summer. The average seasonal snowfall is about 165 cm (65 in). The greatest 

snowfall at any one time during the period of record was 56 cm (22 in). ' 

The average relative humidity in midafternoon is about 40 percent. Humidity is higher at night, 

and the average at dawn is about 60 percent. The sunshine is not blocked by clouds 70 percent 

of the time in summer and winter. The prevailing wind is from the northwest. The highest 

average wind speed, which occurs in spring, is 16 kilometers per hour (lcrn/h) (10 miles per hour 

[mph]). The wind rose in Figure 2.2-1 provides a graphical illustration of average wind speeds 

from 1989 and 1990; this information is summarized in Table 2.2-1. 

2.3 PHYSIOGRAPHY AND TOPOGRAPHY 

The environment at RFP is influenced by the site's proximity to the Front Range of the Rocky 

Mountains and its location on a broad, eastward sloping plain of coalescing alluvial fans. As 

shown on U.S. Geological Survey maps, the Front Range trends north-south at elevations of 

about 2,990 meters (m) (9,800 feet [ft]) above sea level, with elevations increasing to 4,000 m 

(13,000 ft) along the Continental Divide about 25 km (16 mi) west of RFP. The elevation of 

RFP vanes from 1,890 m (6,200 ft) at the western boundary to 1,722 m (5,650 ft) at the 

southeastern corner. This elevation difference of 168 m (550 ft) over a distance of 6.4 km (4 mi) 

suggests gently sloping country. However, as illustrated by the contour map in Figure 2.3- 1, the 

western terraces and the divides between the three creek drainages, including the ridge upon 
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which the industrial area is located, are quite flat. The creek drainage slopes vary from moderate 

in lower Woman and Walnut Creeks to quite steep in upper Rock Creek. The stream channels 

of Woman and Walnut Creeks vary in elevation from about 1,874 m (6,140 ft) to 1,722 m 

(5,650 ft) from west to east. The Rock Creek stream channel varies in elevation from about 

1,896 m (6,220 ft) to 1,740 m (5,710 ft). Differences in the eroded depth of the three stream 

channels at RFP has resulted in formation of different soil-forming materials in'Rock Creek than 

in Woman and Walnut Creeks, which have similar soils. Rock Creek's steeper ravines have a 

southwest-to-northeast orientation, while the other two creeks have wider valleys that trend west 

to east. This difference in aspect and slope can influence soil moisture, and thereby the habitat 

available for plant community formation. Minor rock outcrops occur largely in the northwest 

corner of the PPA. This topographic feature strongly influences the community structure there. 

, 

.l 

2.4 GEOLOGY AND SOILS 

Rocky Flats Plant is located just east of the Front Range in the Denver Basin - an asymmetrical, 

north-south trending syncline with a steeply dipping western limb and a shallowly dipping eastern 

limb. The Denver Basin contains more than 3,000 m (9,840 ft) of Pennsylvanian to Cretaceous 

sedimentary deposits. Geologic units at RFP consist of unconsolidated surficial material and 

bedrock. Cretaceous deposits of the Arapahoe Formation, Laramie Formation, and Fox Hills 

Sandstone are unconformably overlain by Quaternary alluvial gravels, colluvial deposits, and 

artificial fill. Fox Hills and Laramie Formation sandstones form a prominent hogback that strikes 

north-northwest from Leyden Gulch to the town of Marshall. Immediately west of RFP where 

the hogback is not visible, these sandstones are exposed in clay and gravel pits excavated through 

the Quaternary gravels. Soils are from several soil series, derived from surficial geologic 

formations. 

2.4.1 Soils 

The surface soils at RFP are chiefly moderately deep, well-drained clay, cobbly clay, and sandy 

loams, with moderate to low permeability. Soil types at RFP are shown in Figure 2.4-1. 

Bottomland (floodplain and low terraces) soils are largely stratified loamy alluvium, made up of 

mesic Ustic Torrifluvents from the Haverson series. The Haverson series is well drained and 

commonly found on slopes of 0 to 9 percent. Soils of the terraces and the upper hillsides, where 

\ 
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gravel and cobbles are common, are represented by combinations of Denver and Kutch series. 

Both of these soil series are well drained, deep (Denver) to moderately deep (Kutch), and are 

found on moderately steep slopes, 0 to 15 percent and 5 to 25 percent for Denver and Kutch, 

Gspectively. These mesic Torrertic Argiustolls are sandy loam formed from Rocky Flats 

Alluvium. Lower hillsides and areas toward the eastern boundary of RFP have soils from the 

Standley, Nunn, and Valmont series, which are largely mesic Ardic Argiustolls (USDA 1980). 

(These soils are deep and well drained that vary in slope. The slope for Standley, Nunn, and 

Valmont series are 0 to 60, 0 to 25, and 0 to 3 percent, respectively. 

2.4.2 Surficial Geology 

Surficial material consists of Quaternary and Recent valley fill alluvium, alluvial fan deposits of 

the Rocky Flats Alluvium, colluvium, and artificial fill. Remnants of terrace deposits younger 

than the Rocky Flats Alluvium, such as the Verdos, Slocum, and Louviers Alluvium, occur 

topographically below the Rocky Flats Alluvium but have not been mapped in the vicinity of 

RFP (DOE 1992). 

- The Quaternary Rocky Flats Alluvium is the oldest alluvial deposit at RFP and is closest to the 

surface (Scott 1965). This deposit is an alluvial fan that occupies an extensive erosional surface 

beneath RFP. The alluvium ranges up to 30 m (I00 ft) in thickness and is thickest west of RFP 

near the apex of the fan and thinnest just east of RFP near the depositional limit of the fan. The 

Rocky Flats Alluvium is 3- to 6-m (10- to 20-ft) thick across RFP where it forms the crest of the 

uplands as a uniform blanket-like deposit on the terraces. This deposit is composed of poorly 

sorted, coarse, bouldery gravel in a sand matrix with lenses of clay, silt, and varying amounts of 

caliche. Streams have dissected the deposit, and it was completely eroded in the lower reaches 

of the Woman Creek, Walnut Creek, and Rock Creek drainage. 

Colluvium blankets the valley slopes below the uplands on which the Rocky Flats Alluvium was 

deposited. Colluvial materials have been deposited in thicknesses of 0.3 to 9 m (1 to 30 ft) by 

slope wash and the downward creep of Rocky Flats Alluvium and bedrock. The colluvium 

consists predominantly of clay with lenses of silt, sand, and gravel. 
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Valley fill alluvium makes up the channel and terrace deposits along the creek bottoms. The 

alluvium is 1- to 3-m (3- to 10-ft) thick and is derived from reworked and redeposited alluvium 

and bedrock. This deposit is composed of organic-rich, poorly sorted, coarse gravel in a clayey 

sand matrix, and forms sinuous, narrow deposits in the valley bottoms. 

-, 

2.4.3 Bedrock Geology 

Alluvial material is unconformably underlain by Cretaceous sedimentary rocks of the Arapahoe 

Formation, Laramie Formation, and Fox Hills Sandstone. The Arapahoe Formation is 0- to 37-m 

(0- to 120-ft) thick in the vicinity of RFP and is estimated to be 5- to 8-m (16- to 26-ft) thick 

under the central portion of the plant (DOE 1992). The underlying Laramie Formation is 

informally subdivided into two members-an upper claystone member and a lower sandstone 

member. The upper claystone member is 90- to 150-m (300- to 500-ft) thick and the lower 

sandstone member, which, along with the Fox Hills Sandstone, subcrops in the clay and gravel 

pits west of the industrial area, occurs 90 to 250 m (30 to 820 ft) below the Rocky Flats 

Alluvium in the central portion of the facility. 

2.5 GROUNDWATER 

As defined in the "Final Ground Water Assessment Plan for Rocky Flats" (DOE 1992), the 

uppermost aquifer at RFP is comprised of the Rocky Flats Alluvium, valley fill alluvium, 

colluvium, bedrock sandstones, and weathered claystones of the Arapahoe and Laramie 

Formations. In general, groundwater in the uppermost aquifer occurs under unconfined 

conditions. 

According to Hurr (1976), sitewide groundwater flow at RFP moves from the higher elevations 

in the west toward the lower drainages in the east. Sources of groundwater recharge to the 

uppermost aquifer include infiItration of precipitation, snowmelt, and surface water in ditches, 

streams and ponds. Discharge occurs through evapotranspiration from plants and as seeps when 

the water table intersects the ground surface or surface water features such as streams, ditches, 

ponds, or stream-eroded valleys. Groundwater levels at RFP rise annually in response to spring 

recharge and decline the remainder of the year as less precipitation occurs. 
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Recent hydrological investigations at RFP indicate that the uppermost aquifer as described by 

Hurr (1976) is not uniformly saturated. Figure 2.5-1 shows groundwater elevations at RFP. As 

illustrated, saturated conditions in these surfcial units may be encountered at the surface (near 

surface seeps) or may not be encountered at all in these units depending on localized 

hydrogeological conditions. Because the surficial units are bounded below by lower permeability 

claystones of the Arapahoe and Laramie Formations, little interaction of groundwater between 

the upper and lower systems is expected. In fact, in some locations the saturated surfcia1 units 

appear to be perched above the low permeability claystones of the lower hydrostratigraphic units. 

2.6 SURFACE WATER 

Surface water originates from two major sources at RFP. The most 'important sources for the 

formation and maintenance of the aquatic ecosystem are groundwater discharges that form springs 

and seeps in numerous places along the creeks at RFP. These seeps and springs are perennial 

discharges that augment streamflow and provide stable habitats for aquatic organisms. Surface 

water runoff also contributes water to the ecosystem; but, in the semiarid climate of the Front 

Range, precipitation is sparse, and the hot dry winds can evaporate water at the soil surface. The 

presence of perennial marshland and riparian communities greatly increases the plant and animal 

species diversity of RFP. 

The three intermittent headwater streams in the South Platte River drainage basin flow generally 

from west to east across RFP. These watersheds, shown in Figure 2.3-1, are Woman Creek, 

Walnut Creek, and Rock Creek (in order of occurrence from south to north). Woman Creek and 

Walnut Creek are tributaries of Big Dry Creek. Rock Creek flows into the drainage system 

composed of Coal Creek and then St. Vrain Creek. Major impoundments within the watersheds 

are generally maintained at 10 to 50 percent of maximum volume. 

I 

1 

Woman Creek - Woman Creek watershed drains the approximately 1,144 ha (2,827 ac) south 

of the industrial area and the east-west access road, flowing into Standley Lake, a water supply 

reservoir. Standley Lake discharges into Big Dry Creek. The channel length of Woman Creek 

on the RFP reservation is about 5 km (3.1 mi). The impoundments in the Woman Creek main 

channel include one stormwater detention pond, Pond C- 1 (maximum volume 1.7 million gallons 
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[MG], located in the Woman Creek channel and a catchment and detention pond, Pond C-2 

(maximum volume 22.6 MG), located at the end of the South Interceptor Ditch (SID). The SID 

and Pond C-2 system collects treated groundwater and surface. water runoff from the industrial 

area. While this catchment system is within the Woman Creek drainage area, it was designed 

as a closed system with no surface discharge into Woman Creek. Water collected in Pond C-2 

is pumped via an above-ground pipeline to the Broomfield Diversion Ditch. An emergency 

option exists for pumping water from Pond C-2 to either Pond A-4 or B-5 in Walnut Creek. 

Smart Ditch begins at Rocky Flats Lake and was constructed along the southern part of RFP. 

Two irrigation detention ponds located in the southeast comer of the PPA are part of the Smart 

Ditch system. These ponds are referred to D-1 (normally filled) and D-2 (usually dry). 

Walnut Creek - An east-west trending topographic divide between Woman Creek and Walnut 

Creek causes a portion of the industrial area to drain into Walnut Creek. Walnut Creek 

watershed drains approximately 879 ha (2,170 ac) in the northeastern and central portions of 

RFP. The channel length of Walnut Creek on the RFP reservation is about 7 krn (4.3 mi). 

Walnut Creek consists of two forks on RFP; they are Walnut Creek and South Walnut Creek, 

which drain the northeastern and central portions of RFP, respectively. The A-series detention 

ponds, A-I, A-2, A-3, and A-4, had maximum volumes of 1.0, 6.0, 12.4 and 32.5 MG, 

respectively, in the Walnut Creek channel. The nondischarging Landfill Pond (maximum volume 

7.2 MG), located just north of the industrial area, is at the head of an unnamed tributary entering 

Walnut Creek. The B-series detention ponds, B-1, B-2, B-3, B-4, and B-5, had maximum 

volumes of 0.6, 1.8, 1.5, 0.6, 0.2 and 24.0 MG, respectively, in the South Walnut Creek channel. 

The Sewage Treatment plant, within the industrial area, drains into Pond B-3. The confluence 

of these three stream segments that form Walnut Creek is just below Pond A-4. Downstream 
From the A- and B-series detention ponds, another small impoundment is located at the east 

boundary of RFP. Immediately beyond the east boundary fence for the PPA, the streamflow 

from Walnut Creek is diverted around Great Western Reservoir via the Broomfield Diversion 

Ditch. Great Western Reservoir is located approximately 1 km (0.5 mi) east of the RFP 

boundary. 
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Rock Creek - Rock Creek watershed drains approximately 629 ha (1,554 ac) in the northwestern 

portion of RFP and flows northeast. The channel length of Rock Creek on the RFP reservation 

is about 4 km (2.5 mi). There are several ponds in the Rock Creek watershed. Lindsay Pond 

is a stock pond constructed in the channel of Rock Creek on the former Lindsay Ranch property. 

Two flooded clay and gravel pits located on the terraces west of the industrial area also hold 

water. These deep pits, which are not expected to have surface discharges, collect some surface 

flow from the surrounding areas and groundwater discharges. 

The RFP reservation is crossed by several of the inigation ditches in the regional network and 

drainage canals. McKay Ditch, which carries water across the central to north-central portion 

of the PPA, flows into Walnut Creek. Upper Church and Smart Ditches carry water from offsite 

sources across RFP; there are two impoundments on Smart Ditch near the southeast boundary 

of RFP which temporarily retain water flowing from the ditch. These ponds are called Smart 

Ditch Pond 1 and Smart Ditch Pond 2 for the purpose of this report. 

\ 

2.7 PLANT A N D  ANIMAL COMMUNITIES 

Plants and animal communities use the numerous habitats provided by the physical environment - 

just described. A higher number of plant and animal species occur at RFP because of the 

ecotone effect along the Front Range. As a result two habitat types, prairie and foothills, provide 

opportunities for diverse communities in this area. Diverse plant communities (interacting 

populations of various species in a common location) that are a combination of typical prairie 

and foothill species occur at RFP. Because topography at the site includes gravel-topped 

plateaus, rocky hilltops, steep hillsides, rock outcrops, gentle hillsides, and perennial spring seeps, 

a variety of restricted plant communities have become established within RFP boundaries. An 

example of a restricted plant community is the ponderosa pine woodland that contains ponderosa 

pine, Douglas-fir, skunkbrush sumac, and common juniper. While this community is common 
in nearby montane uplands, it is found only as small, isolated islands in the prairie ecosystem. 

Isolated ponderosa pine woodland communities are located in the extreme northwest comer of 

RFP (Rock Creek watershed) and near the head of Woman Creek’s main channel. Ravine 

uplands contain wild plum, chokecherry, and hawthorn. Cottonwood and willow woodlands 

inhabit moist bottomlands. Prickly pear cactus and yucca are common on some uplands. 
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Wildlife at RFP is typical of species found in similar habitat types throughout the foothills of the 

Front Range of the Rocky Mountains. A variety of herbivores (plant eaters) provide a diverse 

selection of prey for the carnivores (meat eaters). Bull snakes, rattlesnakes, racers, and eastern 

short-homed lizards occur sitewide in many habitats, while western painted turtles and western ~ 

plains garter snakes occur near moist habitats. Common birds include western meadowlarks, 

horned larks, red-winged blackbirds, mourning doves, vesper sparrows, house finches, marsh 

hawks, red-tailed hawks, ferruginous hawks, rough-legged hawks, and great horned owls. 

Mallards and Canada geese use the small ponds as feeding and breeding areas. The most 

common medium-sized mammals are black-tailed prairie dogs, desert cottontails, and muskrats, 

along with a few black-tailed jack rabbits, white-tailed jack rabbits, and porcupines. Movement 

of wide-ranging large mammals is unimpeded since physical barriers are absent between the RFP 

site and surrounding foothills. The most common large mammal at RFP is the ,mule deer. 

Coyotes, striped skunks, raccoons, and longtailed weasels are the most common Carnivores, with 

badgers and red foxes observed occasionally. Gray foxes, bobcats, and mountain lions had been 

r- 

reported at RFP, but the baseline study did not document their presence. 

Aquatic habitats and communities found at RFP are typical of those occumng in the intermittent 

streams of the foothills region. Aquatic invertebrates are less affected by intermittent stream 

flows than are fish species. Therefore, a diverse assemblage of benthic macroinvertebrates 

including crayfish, mayfly larvae, caddis fly larvae, and midges have widespread distribution in 

most suitable aquatic habitats. A limited number of fish and amphibian species are found in the 

streams and impoundments. Several species of fish were introduced by humans. Fish previously 

collected are typical warmwater species such as largemouth bass, fathead minnows, green sunfish, 

white suckers, goldfish, and'carp. 

I 
When RFP was open range, several wildlife species that have now been displaced still occurred. 

For example, bison herds migrated through the area, and grizzly and black bears moved onto the 

plains to feed in the spring. Pronghorn, elk, gray foxes, bobcats, and mountain lions have been 

recorded at RF'P within recent times, though they are uncommon in the area. While the habitats 

required by these species still remain at RFP, bison and grizzlies could only occur through 
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reintroductions. Other historic species may one day recolonize the area, depending on future 

wildlife management goals. 

The plants and animals just described were characterized from previous data collections. 

3.0 METHODS 

3.1 APPROACH 

A comprehensive review of published literature available through public and university libraries 

provided background information on plant and animal species in the Rocky Flats area. Many 

reference books listing local distribution, population, and habitat preference of plants and animals 

were used. These data and objectives of the study guided development of a framework for the 

sampling program. Species lists were compiled from previous studies to provide "shopping lists" 

of potential species expected to be present at RFP and to aid field personnel searching for plant 

and animal species during the study. 

Several studies were heavily used for background information on plant and animal ecology at 

RFP. Plant communities were researched in 1973 and 1974. A botanical inventory conducted 

in 1973 provided information on late spring and summer plant species present at RFP (Weber 

et al. 1974). A vegetation study in 1974 determined the types of plant communities present at 

RFP (Clark 1977). A later report by the same researcher delineated the plant communities (Clark 

et al. 1980). Predator-prey relationships for animal communities at RFP were published in 1978 

and 1980. An investigation of the summer food habits of coyotes provided information on coyote 

feeding habits and small mammals species present (Ribic 1978). A study on the distribution and 

populations of small mammals in upper Rock Creek also provided useful information (Brown 
I 

1980). Finally, staff and graduate students at Colorado State University conducted research on 

mule deer at RFP (Arthur 1977; Alexander 1979, 1980; Alldredge et al. 1990). 

Other investigations evaluated radiological impacts on aquatic and terrestrial ecosystems. These 

investigations included studies at RFP that addressed plutonium effects on aquatic ecosystems 

(Johnson et al. 1974), plutonium effects on terrestrial environs (Whicker et al. 1974), and 

biological impacts from wastewater discharges (Zillich 1974). 
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Following the literature research and preliminary design of the sampling program, field work 

began. The initial field effort, in the winter of 1991, concentrated on mapping vegetation 

communities and making a general survey of the terrestrial and aquatic habitats. Information 

gathered during the initial field effort was used to determine sampling locations for plants and 

animals. Standard ecological survey methods, as outlined in the Environmental Management and 

Assessment Division (EMAD) Ecology Standard Operating Procedures (SOPS) (DOE 1991), were 

used for all surveys as outlined below. References used for taxonomic identification of 

organisms are listed in Appendix A. 

3.2 I TERRESTRIAL STUDY METHODS 

The terrestrial baseline survey was designed to characterize current ecological conditions at RFP. 
Data collected for the Operable Unit 1 (OU1) Environmental Evaluation (EE) at RFP has been 

included in the baseline report. Ecological components studied included populations and 

communities of plants and several animal groups such as arthropods, amphibians, reptiles, birds, 

and mammals. The period of data collection, January 1991 through February 1992, spanned four 

seasons that included portions of two consecutive winters. Relative abundance surveys of birds, 
I 

- medium-sized mammals, carnivores, and large mammals were cbnducted during 'all seasons 

including portions of two winters. Animals that are unable to regulate their body temperatures 

("cold-blooded"), such as arthropods, amphibians, and reptiles were inactive during cold weather. 

I 

For the purposes of the baseline study, the habitats at RFP were divided among three moisture 

zones: xeric (dry); mesic (moderate moisture); and hydric (wet). Because plant species are 

sensitive to small variations in moisture, species known to occur in habitats with similar moisture 

availability were used to identify soil moisture zones. Mapped plant communities were then 

grouped according to the soil moisture zones they occupied. Each community has a number of 

characteristic species found interacting with each other under similar habitat conditions. 

Subcommunities sometimes form as small inclusions within communities. A subcommunity is 

characterized by a different and less diverse composition of member species and a smaller areal 

extent than a community. In the semiarid climate, plants in the hydric zone form communities 

that are limited to narrow bands of high soil moisture. Because these hydric zone communities 
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(riparian woodland and marshland) were too narrow to sample separately, they were sampled as 

community complexes (intermingled communities). 

The following sections present information on survey methods used for data collection. 

Terrestrial sample site locations are presented in Figures 3.2-1 and 3.2-2. Note that sampling 

sites designated with "B" as a suffix were baseline sites, and that sites designated with "A" or 

"R" as a suffix were OU1 EE sites at RFP. 

3.2.1 Vegetation Surveys 

3.2.1.1 Field Methods 

Vegetation MapDing 

Mapping plant communities and habitat types was the first phase of the baseline survey. The 

location and size of distinct habitats were determined from photointerpretations of infrared aerial 

photographs. Field 

verification and map finalization were completed during the summer of 1991. Habitats were 

identified according to gross characteristics as grassland, shrubland, woodland, marshland, 

disturbed areas, and structures. The last two categories included disturbed and barren land and 

developed sites such as buildings, roads, utility lines, and parking areas. Community names 

within the habitats were based on species composition. The plant communities identified at RF'P 

are summarized in Table 3.2.1-1 and described in detail in Section 4.3.2. The vegetation map, 

Figure 3.2-3, in addition to portraying the spatial location of distinct plant communities, also 

presents the habitat classifications used for wildlife studies. 

The aerial photographs used for mapping were made July 1, 1989. 

- 

Subcommunities such as short grassland and short upland shrub were individually listed on the 

plant community map but were field sampled as parts of larger communities. Tree plantings 

located in the mesic zone were not sampled. Disturbed areas were grouped together and 

sampled as subcommunities of the mesic mixed grassland, as were reclaimed grassland areas. 

Riparian woodland communities were sampled, as a community complex because they are a 

conglomerate of several close-knit communities. The marsh communities, including open water, 

were sampled as a marshland complex. 
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Vezetation Sampling and Inventory 

The baseline vegetation study was designed to provide current information on the plant 

communities at RFP. The objectives of the vegetation study were to update the plant species 

inventory and to describe the composition of plant communities. 

Vegetation data were collected using standard methods appropriate for classifying and describing 

plant communities (Mueller-Dombois and Ellenberg 1974; Bonham 1989). These data collection 

methods, outlined in the SOPs were used to achieve the objectives listed in Section 1.1.1. The 

SOPs established procedures for data collection. Following initiation of vegetation sampling, 

some of the methods were modified to increase field efficiency and render data collection more 

uniform. The SOPs were subsequently revised based on these modifications. 

Vegetation communities were selected for sampling after preliminary mapping identified those 

communities with a large enough extent to provide a uniform sample area (SOP EE.11). 

Sampling locations were selected to provide data from several widely spaced units of each 

community type at RFP. Vegetation was sampled within the established small mammal trapping 

plots and bird survey routes. - 

Ground cover and species richness were sampled for each selected community (SOP EE.lO). 

Cover data were collected during the late summer final phase using the point-intercept method, 

while species richness was determined using belt transects. Cover and belt transects were 

conducted along the same 50-m (164-ft) transect within a given plant community at each sample 

location. These transects were positioned to begin at the starting point of the corresponding 

wildlife transect. Species lists for each plant community were developed from all sampling in 

each community and species identified during preliminary sampling conducted in late spring 

(April through June 1991). These and other species lists are provided in Appendix B. 

Point Intercept Method 

Ground cover is the amount of material other than bare soil at the ground surface (e.g., live or 

dead plant material and rock) (Shimwell 1971). It can also be viewed as a measure of the 

amount of ground surface that is occupied by live plant stems. This is usually referred to as 
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basal area cover (Bonham 1989). The point-intercept method of cover sampling recorded ground 

cover of live vegeFtion only if the crown of a plant was contacted by the sampling rod at ground 

level (i.e., is a "hit"). This method was not used to record herbaceous (nonwoody) plant canopy 

(above ground level leaves or stems) hits. Tree and shrub canopy hits were recorded as tree or 

shrub canopy cover depending on the height of the vegetation (shrub was less than 3 m [lo ft], 

tree was greater than 3 m [ 10 ft] regardless of species). This point-intercept method was adapted 

from the "Guidelines for Compliance With Land Use and Vegetation Requirements of the 

Colorado Mined Land Reclamation Board (CMLRB) for Coal Mining" (CMLRB 1988). All field 

sample methods are biased and have limitations as well as advantages. This method was selected 

because of its acceptance among the state agencies and because it provides consistent and 

repeatable results, unlike standard range management techniques, which give only an 

instantaneous measurement of herbaceous foliar cover. The point-intercept method has the 

advantage of also providing data that can be interpreted directly into species composition 

percentages because the transect consists of 100 data points that can be directly interpreted for 

percentages. 

~ 

The point-intercept method used a 50-m (1 64-ft) transect with the ground cover recorded at every 

0.5-m (1.6-ft). Imercepts of standing plant material from the current growing season (basal area 

only) were r e c d  as hits by plant species. Litter (dead plant material from a previous growing 
' 

season), bare soil, and rock hits were also recorded according to category. The first hit on foliar 

cover (leaves or h c h e s )  for all woody plants was recorded by species. 

Belt Transect TbWImd 

To measure Speries richness (Le., species diversity), 2 m (6.6 ft) wide belt transects were 

sampled, in conjamion with point-intercept transects, along the same 50 m (164 ft) length. All 

stems of trees, slhwbs, and cacti more than half contained within the belt were counted and 

recorded by spxiis to establish woody plant density. All forb (broad leaf herb) and graminoid 

(grass-like) pWI%gecies observed within the belt were also recorded. Density of trees, shrubs, 

yucca, and cactus were calculated as stems per 100 square meters (m2) (0.025 ac). Species 

richness was scnmmaized as the number of species per 100 mz (0.025 ac). 
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3.2.1.2 Data Analyses 

The goals in analyzing the data for each community were to determine vegetation cover and 

percent, and species composition and frequency of occurrence within each community. Ground 

cover summaries (Appendix C) determined frequency of occurrence (hitdl00 points) for plant 

species, litter, bare ground, or rock. Belt summaries (Appendix C) provided species richness per 

community and 'summarized woody plant densities for these communities. 

3.2.2 Animal Surveys 

Some field methods used observations in a specific community or community complex regardless 

of the animal groups observed (e.g., general surveys). Other field methods were specific to 

animal groups regardless of community. These methods are described below. 

3.2.2.1 Field Methods 

General Surveys 

Relative abundance surveys designed to document the relative numbers of all observed species 

in each sample area were used for amphibians, reptiles, medium-sized mammals, carnivores, large 

mammals, and birds. Permanent transects were established in each community or community 

complex that was large enough to provide space for a walking survey of at least 45 minutes. 

Trained observers walked an established route along these survey lines and recorded all'anirnal 

species observed. The data recorded included the number of individuals, the plant community 

in which the individuals were observed, and the time spent by the observer in each community. 

These data allowed the calculation of numbers of a species per hour of observation, within a 

_- 

- 

given community. The number per hour figures were then used to determine the relative 

abundance of each species as compared between communities. Any casual observations of 

species of special interest (Table 3.2.2-1) were also recorded. Species of special interest were 

selected for 'a number of reasons, ranging from representatives of a particular trophic level 

(coyotes and raptors) to species that are aesthetically pleasing to the public. 

Arthropods 

Most arthropods were collected using sweep nets in accordance with the SOPS. Supplemental 

collection involved pitfall traps for ground-dwelling arthropod species and active pursuit of 

17 



. - -  

buiterflies and moths. These techniques result in under estimation of soil invertebrates such as 

earthworms. Sweep netting involves the capture of insects by dislodging them from vegetation. 

The technique requires brushing the net from side to side across vegetation included within a 50 

by 2 m (146 by 6.5 ft) transect. Sweep net collections were made along selected transects within 

the same sample locations used for vegetation sampling. Organisms collected were killed and 

preser+ed in ethyl alcohol for taxonomic identification. Effects on sampling success caused by 

seasonal and diurnal behavior were recorded in field notes. 

Each selected transect was sampled three times during daylight hours in July, August, and 

September 1991. Security programs at RFP allowed only cursory nighttime sampling of insects 

attracted by light or bait; therefore, these data are neither comprehensive nor community-specific. 

High visibility insects, such as butterflies, observed during relative abundance surveys were also 

recorded. 

AmDhibians and ReDtiles 

Amphibian and reptile data were collected only during the course of conducting relative 
-- abundance transects and through general observations when sampling other groups because of 

the low numbers, irregular distribution, and general inconspicuousness of these taxa. Frequency 

of vocalizations by frogs weie also record4 during early morning bird transects. These methods 

were outlined in the SOP EE.08. 

3 

Birds 

Bird data were collected in accordance with the SOP EE.07. E d e n  transects (permanently 

established bird survey belt transects) were used to record bird breeding activity and population 

data. Population data were collected from bird belt transects during all four seasons. Breeding 

season belt transects (late spring/early summer) began just after dawn and were completed by 

1O:OO a.m. Surveys were extended later into the day during the fall and winter surveys. During 

relative abundance transects, all observed birds were recorded. Relative abundance based on 

numbers observed per unit time was calculated for each community. 
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Mammals 

All classes of mammals were sampled in accordance with methods outlined in SOPS EE.05 and 

EE.06. Methods varied according to species, and for the purposes of the baseline study mammals 

were subdivided into several subgroups, but all mammal observations were recorded with 

reference to the plant communities in which they were observed. Small mammals were collected 

by trapping, but all other mammal species were recorded from observations during relative 

abundance surveys or general Observations. 

Small Mammals 

Permanently established small mammal trapping plots varied in configuration depending on the 

size and shape of the community sampled. Regardless of configuration, however, each small 

mammal plot contained 25 trap locations separated by 5-m (16-ft) intervals. Each site was 

trapped on four consecutive nights. Seasonal and diurnal constraints on data collection were 

adhered to, and professional judgment was used to limit trap mortality. Readily observed small 

mammals or evidence of species activity was recorded during relative abundance transects. 

- Medium-Sized Mammals 

Medium-sized mammals were represented by prey species such as rabbits, hares, prairie dogs, 

muskrats, and other mammals of the same relative size. These were species of special interest 

and, as such, were recorded whenever general observations were made, as well as during relative 

abundance surveys. 

Carnivores 

Carnivores included such species as coyotes, badgers, weasels, skunks, and raccoons. As species 

of special interest, carnivores were recorded whenever observed in addition to observations during 

scheduled relative abundance surveys. Any potential denning areas or apparent dens discovered 

during relative abundance surveys, bird surveys, and other types of sampling were documented. 

Large Mammals 

Large mammals (e.g., mule deer, white-tailed deer, and elk) were recorded primarily during 

relative abundance transects, performed in all four seasons. All large mammals observed along 
, 

19 



relative abundance transects were recorded. Relative abundance based on numbers observed per 

unit time in each community was calculated. In addition to the quantitative data collection, all 

general observations of large mammal species were recorded as to species, location, date, and 

time because of their status as species of special interest. Sitewide large mammal surveys were 

performed during early winter to document the resident population before any winter die-off. 

3.2.2.2 Data Analyses 

Data analysis stressed summarization of measures recorded for each taxon sampled. Species 

presence, richness, and relative abundance were summarized for all sampled taxa. Species 

presence and species richness are qualitative measurements that reflect the health of an 

ecosystem. Relative abundance is a semi-quantitative analysis, dependent upon passive 

observation of species. Not all species present during a relative abundance survey will be 

observed; therefore, only the most obvious (visible or vocal) were recorded. The measurement 

unit for relative abundance is numbers per unit time. 

’ 

Additional taxon specific sample summary criteria were measurements of population densities 

for small mammals and breeding birds. Small mammal species density per hecta\re was 

calculated based on animals caught per trap-night during live trapping. Bird density was 

calculated from data collected along bird survey belt transects during the spring/summer breeding 

period surveys. 

- 

3.3 AQUATIC STUDY METHODS 

3.3.1 Introduction 

Aquatic biological sampling was performed in accordance with SOPS EE.01, EE.02, EE.03, and 

EE.04 during the spring and fall seasons of 1991. Physical/chemical water data collected 

concurrently with aquatic biological samples included conductivity, dissolved oxygen, pH, 

temperature, and turbidity. In addition to these data and water depth, general water quality 

indicators (i.e., alkalinity, free and total acidity, total hardness, total suspended solids, and 

apparent color), nutrients (Le., nitrogen as nitrate, nitrite, and ammonia; ortho-phosphorus; and 

sulfate), and total chlorine were measured with a Hach KitTM. These water quality parameters 
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were measured near the outlets of the,impoundments and at the sample location at all other sites. 

Sample locations are shown on Figure 3.3-1. 

3.3.2 Field Methods 

PhvtoDlankton and PeriDhvton 
Sampling of aquatic plants focused specifically on phytoplankton and periphyton; aquatic vascular 

plants (e.g., cattails) were part of the terrestrial sampling program. The sampling methods 

differed somewhat between the two sampling programs as outlined in the following discussions. 

Phytoplankton samples were collected at each of the stream stations and impoundments in 

accordance with the SOP EE.03 during the fall (August-September). A sampler with a remote 

trigger system was used to sample a known volume of water. Sample sites in impoundments 

were sampled at five different points to allow sampling of a greater habitat profile. One sample 

was collected at each of the following locations: the deepest point, midway between the deepest 

point and the inlet, a point midway between the deepest point and the outlet, and two points on 

either side of the impoundment axis (halfway between the inlet and outlet, and midway between 

the axis and the shoreline). Samples collected for the OU1 EE consisted of one to several grab 

samples taken at the mid-point of the impoundment or in-stream pool. Water quality parameters 

were measured near the impoundment outlet. 

Periphyton were collected during the fall (August-September). Tiles and diatomers (floating 

racks holding microscope slides near the water surface for collecting algae and diatoms) were the 

artificial substrates used in accordance with the SOPS. Tiles were used at all stream sites 

(Figure 3.3-1); however, they were poorly colonized compared to glass slides (indicating that the 

tiles may have been contaminated). Floating diatomers were used where water was deep enough 

(more than 30 cm as specified in the SOP EE.01). All study sites were sampled for periphyton. 

The water quality parameters listed above were sampled at periphyton sampling sites. 

Benthic Macroinvertebra tes 

Benthic macroinvertebrates were collected in May-June and August-September. Impoundments 

were sampled using a bottom dredge or core sampler to collect composite samples, in accordance - 
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with the SOP EE.02. Samples were collected at five locations within each impoundment, as 

described for phytoplankton. At each location, a composite sample with a volume of at least 

2,000 cubic centimeters (cm3) (2 liters) was assembled from a minimum of four subsamples. At 

all stream sites a Surber sampler (0.09 m2 opening) was used. Water quality data were collected 

at each benthic macroinvertebrate sample point. 

- Fish 

All aquatic sites were evaluated for the likelihood that fish were present. Sampling was carried 

out at places where fish were expected during spring (May-June) and fall (August-September) 

according to the methods outlined in the SOP EE.04. Minnow traps were set at sites likely to 

support fish, and trapping was maintained for a minimum of three nights. Depending on results, 

some locations were trapped for longer periods of time. Gill nets were used in impoundment 

sites Pond C-1 (SWCl), Pond C-2 (SWC2), and Lindsay Pond (SWOS) to sample species not 

collected by minnow trapping. Electroshocking was used in some areas of Woman Creek to 

verify the efficiency of other collection methods. Measurements of length, weight, and an 

estimate of age were recorded for larger fish species during the fall to provide information on 
- the condition of individuals at the end of the period of maximum annual growth. Water quality 

was recorded at all fish sampling sites. 

3.3.3 Data Analyses 

Ecological analyses for plankton and periphyton taxa provided information on taxon presence, 

richness, and relative abundance. Because some members of these groups are not readily 

identified to the species level, some were listed to the lowest reasonable taxonomic level while 

others were keyed down to species. Taxa of benthic macroinvertebrates in stream and pond 

habitats were analyzed for presence, richness, and relative abundance. Benthic 

macroinvertebrates were identified to the lowest reasonable taxon. Analysis of fish data included 

determination of species presence, species richness, and species relative abundance. 
< 
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4.0 RESULTS AND DISCUSSION 
4.1 ECOSYSTEM INTERACTIONS 
An ecosystem is a dynamic assemblage of organisms. Organisms that are more tolerant to 

environmental factors are more competitive within the communities, although the ability of both 

plants and animals to expand their population is controlled by limiting environmental factors 

(plants-water, light, nutrients; animals-water, food, habitat). 

- To facilitate understanding of the complex environment at RFP, it was divided into terrestrial and 

aquatic ecosystems, which have very complex interrelationships and the communities are 

interdependent. As a result, environmental information on the terrestrial ecosystem in this report 

complements the aquatic ecosystem sections, and vice versa. Terrestrial ecosystem characteristics 

(physical, chemical, and biological processes) have a significant impact on the development and 

continuity of aquatic ecosystems because of the downgradient movement of materials due to 

gravitational forces. The main routes of movement are surface runoff and wind dispersal, 

although contaminants are also deposited by atmospheric dryfall or releases from human 

activities, such as pesticide spraying, industrial discharges and landfills. Terrestrial input of 

inorganic and organic substances also determines groundwater and surface water quality in the 

watershed; input of plant litter provides the primary source of energy for headwater streams, 

which have limited autotrophic productivity. 

- 

Descriptions of the terrestrial ecosystem are presented in an increasing moisture gradient. Xeric 

(dry) zones include plant communities that are characterized by and require only a small amount 

of moisture. Mesic (moderately dry) zones include plant communities that are characterized by 

and require a moderate amount of moisture. Hydric (wet) zones include plant communities that 

are characterized by and require an abundance of moisture. Animals that inhabit plant 

communities select specific habitats because the communities have the proper balance of water, 

food, and shelter. Figure 4.1-1 illustrates the relationships of the plant communities at RFP to 

the soil moisture zones and to each other. 
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4.2 ECOLOGICAL FOOD WEB 

The biological organisms in an ecosystem are associated in an ecological food web of all 

interacting food chains. Food chains are made up of groups. of organisms arranged according to 

the order of predation, in which each often uses the next lower member as a food source. Plants 
are at the bottom of the food chain. Each step in the food web constitutes a trophic level. Each 

trophic level is made up of organisms that occupy specific niches. A niche is the ecological role 

of an organism in a community, especially in regard to food consumption, although niche can 

also refer to a habitat supplying the factors (food and water) necessary for the existence of an 

organism or species. 

The three primary niches in the food web are detritivores, primary producers, and consumers. 

Detritivores are primarily species of bacteria and fungi. Bacteria and fungi degrade complex 

organic materials, such as dead plants and animals, so that chemically bound elements needed 

by primary producers for new growth are again available. Primary producers are green plants. 

Green plants, through photosynthesis, are the only organisms that can use an external energy 

source, sunlight, to create organic materials from inorganic raw materials. Green plants provide 

food and habitat for animals and use, for photosynthesis, carbon dioxide that is released when 

organic materials are degraded. Consumers are animals that primarily eat plants (herbivores), 

other animals (carnivores), or both (omnivores). The organisms that comprise the food web at 

RFP are characterized below. 

.- 
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4.3 TERRESTRIAL ECOSYSTEM 

The terrestrial and aquatic ecosystem together comprise the hydrologic gradient. Discussion of 

the aquatic ecosystem follows the hydric zone results in  this section. 

Productivity of plant communities in the terrestrial ecosystem at RFP is reduced because of the 

semiarid climate. With an average annual rainfall of 38 cm (15 in) per year, this area is quite 

dry when compared to the moister parts of the country. Most plant and animal species living in 

this climate have adapted to drought, temperature extremes, short growing seasons, and other 

local environmental stresses. Due to the dryness of RFP habitats and its surroundings, the 

availability of water becomes critical to plant and animal diversity and abundance. The lowest 

24 

! 



. 

diversity of all biota is found in the driest (xeric zone) habitats, and the greatest diversity is 

found in the wettest (hydric zone) habitats. The plant populations in the wet areas at RFP would 

be the most severely impacted should prolonged drought occur. 
J 

4.3.1 Communities 
4.3.1.1 Plants 

Plants and animals are interdependent. Plants furnish food, cover, and breeding habitat for 

animals, and in turn, animals may pollinate and spread seeds of plants. Animals also adversely 

affect plants through physical damage such as trampling or overgrazing when the carrying 

capacity (productivity) of the habitat is exceeded. A balanced habitat has healthy plant and 

animal communities. 

\ 

Terrestrial communities at RFP had 532 species of plants in the Woman Creek, Walnut Creek, 

and Rock Creek watersheds. These plants belong to four major groups called lichens, 

bryophytes, vascular cryptogams, and vascular plants which included 25, 16, 4, and 487 species, 

respectively. A complete list of all plant species documented at RFP is supplied in Appendix B. 

Not all documented species were encountered using transect sampling methods. Because the 

vascular plants figure most prominently in the ecosystem, this was the plant group sampled 

during the baseline study. When separated into groups according to growth-form, trees and 

shrubs (woody plants) make up seven percent of the total number of species, cactus one percent, 

graminoids (grasses and grass-like plants) 25 percent, and forbs (broad-leaf herbs) the remaining 

67 percent. Table 4.3.1-1 summarizes the growth-form percentages for each community. 

Figure 4.3-1 shows the proportions of these groups at RFP. Graminoids (grasses) and forbs 

(broad-leaf annuals) are the two largest groups. Forb species at RFP are almost twice as 

numerous as grass species. These two groups provide forage for the majority of herbivores, 

while cactus are seldom eaten. Woody plants provide animal habitat and food for many species 

especially during winter months. 

Descriptions of RFP communities, divided into groups by hydiologic zones, are presented in the 

following sections. Table 4.3.1-2 presents a summary of the areas and percentages for each 

mapped community at RFP. 
- 
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The xeric zone, located on the ridge tops and terraces at RFP, is the area with the lowest soil 

moisture. The soils which were formed from Rocky Flats Alluvium, are grav’elly to rocky, 

slightly acidic, and have a. low water availability for plants. The 91 species of plants growing 

in this habitat must be tolerant of the mild acidity and require little water. Because of the aspect 

of these areas, the plants receive full sun for many hours a day and are subject to the drying 

effect of wind. 

The mesic zone, habitats with moderate moisture, provides a less harsh environment for plant 

growth. Soils here differ from xeric soils due to the structure of the parent rock. Mesic soils 

are less rocky, mildly alkaline, and have good water availability. This habitat is located on 

hillsides of the valleys and ravines, which protects it from the drying effects of both sun and 

wind. During. winter, snow remains on north-facing mesic hillsides longer than on xeric areas 

because less solar heat is available during short winter days. The longer period of snow cover 

provides greater moisture availability and also lends insulation from extreme temperatures. 

Because erosion has cut deeply into the bedrock the water table is more accessible to plants in 

the soils of creek valleys. When saturated bedrock strata have been cut by erosion, seeps create 

inclusions of hydric soils in the mesic zone. As a result of the increased wetness in the seep 

habitats, more species (149 species) of plants occur in these microhabitats than in the adjacent 

mesic habitats: these plants must be tolerant of alkaline soil found in the mesic zone. . 

The hydric zone is the wettest habitat at RFP. These habitats occur near creek channels, hillside 

seeps, and springs. The hydric terrace along the bluff on Rock Creek watershed’s southern 

boundary, plus several other hydric habitats along Rock Creek, are created by erosion intercepting 

the water table. The Woman Creek channel has also cut into the water table, but the seeps in  

that drainage are usually in the streambed of the tributaries. The headwaters of Walnut Creek’s 

tributaries are farther east than those of Woman Creek, consequently, the channel of Walnut 

Creek within RFP is not cut as deeply into the fluvial deposit, and groundwater seeps are less 

common. Soils of the hydric zone are slightly alkaline loamy alluvium with high water 

availability. The main channels of all three watersheds have areas with permanent pools even 

during periods of intermittent surface flow. The groundwater seeps keep the hydric habitats 

moist throughout the year. Many drought-intolerant plants thrive in these habitats. The number - 
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of plant species in the hydric zone (208 species in riparian woodland, which includes the 

bottomland shrub, and 162 species in marshland) is significantly higher than numbers in the 

mesic and xeric zones. Figure 4.3-2 shows the percentage composition of plant communities 

within each hydrologic zone. 

4.3.1.2 Animals 

Five major taxonomic groups of animals, terrestrial arthropods, amphibians, reptiles, birds, and 

mammals were characterized at FWP. These groups directly or indirectly depend on the plant 

communities to provide some portion of their life cycle requirements. In this regard, the diversity 

of animals is limited by the availability of water, food, shelter, and proper breeding requirements 

within the existing habitats. 

The taxa of animals identified at RFP in 1991 were distributed among 124 families of arthropods, 

four species of amphibians, eight species of reptiles, 142 species of birds, and 32 species of 

mammals. The arthropods, particularly the insect herbivores, were the most abundant terrestrial 

animal group. Cicadellidae, or leafhoppers, are the most frequently observed family of this 

ecologically important group of plant shredders. Leafhoppers consume large quantities of plant 

material, and their large numbers create an important prey base for secondary consumers such 

as birds, small mammals, and predacious insects. These insects provide one link in the food 

chain that makes energy produced by plants available to secondary consumers. 

- 

I 

Another important and abundant arthropod order is the Hymenoptera (ants, wasps, and bees). 

This order includes the plant pollinators, bees, that often have specific relationships with certain 

species of flowering plants. Also included in this order are the ants. Colonization activities of 

ants can defoliate areas around their nests, which exposes barren soil and allows new plant 

species to invade if the colonies move. For example, aerial photographs.covering the area 

northwest of the firing range show former ant nests, within an area of mesic mixed grassland, 

that have been invaded by isolated clumps of bunchgrasses. 
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Passerine birds (songbirds) and small mammals were also abundant animal groups. Most animals 

, . in these two group are herbivores or insectivores with a small number of omnivores. They help 

control the number of insects, spread plant seeds, and serve as a prey base for top carnivores 

such as raptors and coyotes. 

The native grassland communities (xeric mixed grassland and mesic mixed grassland) are 

occupied by animals adapted to drier habitats with good seed production. Disturbed and 

reclaimed areas, which exhibit different stages of succession, have animals adapted to those 

stages or animals that are generalists. The shrublands provide habitat to animals requiring good 

cover, a variety of plant or animal material in their diets, or seclusion from light (as in the case 

of nocturnal creatures). The woodland and marsh communities offer moisture, diversity, and 

usually edge effects where different plant forms such as trees and shrubs meet grasslands. These 

areas are particularly favored by birds. 

4.3.2 Plant and Animal Communities 

4.3.2.1 Xeric Zone 

Xeric Mixed Grassland Communitv 

Xeric mixed grassland is an extensive community found on the gravelly uplands. This dryland 

community, which covers 18 percent (Table 4.3.1-2) of the study area, was once damaged by 

overgrazing. However, many of the native prairie plants have resurged since grazing has stopped. 

Overgrazing encouraged the establishment of numerous cacti and other opportunistic species. 

The xeric zone is typified by a mixture of perennial grasses and forbs of varying heights, 

subshrubs, and cacti. The most frequently observd species are narrow-leaf sedge, blue g r a m a ,  

and bluestem (big and little), however, mountain muhley and Kentucky bluegrass are also 

common. Several sage subshrubs, Porter's aster, and trailing fleabane are the most common 

forbs. With an average density of 80 stems per 100 m2 (Table 4.3.2-l), cacti constitute a larger 

- 

portion of the vegetation than in other c'ommunities. Many of the native prairie plants are forbs 

(broad-leaf annuals), with a few introduced species established as well. Woody plants were 

represented by Arkansas rose, though it was not common throughout this habitat. Xeric mixed 

grassland communities contained 21 graminoid species (23 percent), 65 forbs (72 percent), 4 cacti 

(4 percent), and 1 shrub (1 percent). Table 4.3.2-2 presents a summary of plant species -. 
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occurrence by community. Live plants made'up 33 percent of the ground cover, with litter 

covering another 55 percent. Table 4.3.2-3 gives a summary of ground cover percentages by 

community. The substrate is generally much rockier than in mesic and hydric areas, with gravel 

and cobbles making up a large part of the ground surface. 

The extensive coverage of the xeric zone by forbs and grasses provides good grazing for large 

herbivores, and supplies an adequate seed crop for birds and small mammals. The grass species 

and dried basal portions of forbs provide standing hay and fresh forage at the end of the growing 

season, a valuable food source for herbivores during winter. These are the areas that remain 

snow free during the majority of the winter season, increasing the availability of forage for large 

herbivores and improving hunting success for raptors and carnivores. The xeric mixed grassland 

community is a large contiguous upland community. There are few small isolated units of the 

c o h u n i t y  enclosed by other communities. This allows a better intermixing of animal and plant 

populations in xeric mixed grassland than in  the more dissociated communities at RFP. 

Arthropods 

Terrestrial arthropod taxa (taxonomic groups such as orders or families) in the xeric mixed 

grasslands community showed the lowest diversity compared to all communities (Table 4.3.2-4). 

This results from the drier environment found in the xeric zone. The numbers of orders and 

families in the xeric zone were lower than sitewide community averages for arthropods 

(Table 4.3.2-5). The most abundant insect families collected were Cicadellidae (leafhoppers 

19 percent) and Formicidae (ants, 15 percent). Arachnida (spiders, 12 percent) were also well 

represented. The two insect families include species specifically adapted to the drier habitats 

found in the xeric zone. Leafhoppers feed on selective tissue of specific plant species (Borror 

and White 1970) and, therefore, have specialized relationships with plants found in this 

community. 

Reptiles 

The most frequently observed reptiles in the xeric mixed grassland community were prairie 

rattlesnakes and short homed lizards. Racers were also recorded in this community, and plains 

garter snakes were reported on roads passing through the xeric zone. Tables 4.3.2-6 and 4.3.2-7 
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Waterfowl 

Waterfowl recorded in xeric mixed grassland communities represented species observed flying 

over the area. Although mallards, Canada geese, and great blue herons were observed, none of 

these species was actively using the habitat. 

- 

Raptors 

Red-tailed ha&s were the most abundant raptor in this community, however; turkey vultures, 

Cooper’s h a w k  Swainson’s hawks, rough-legged hawks, ferruginous hawks, golden eagles, 

northern ha-peregrine falcons, prairie falcons, American kestrels and great horned owls were 

also present (“We 4.3.2-11). These species all use this community as hunting habitat during 

various seasuns. For example, red-tailed hawks were frequently observed carrying snakes. At 

least two speciedd snakes, racers and bull snakes, fall prey to these raptors. Deer mice, prairie 

voles, thirtm-M ground squirrels, and other small mammals also contribute to the prey base 

for these avianpdators. 

\ 
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summarize species occurrence by habitat type (grassland includes both mesic and xeric mixed 

grassland). These species are well adapted to the drier habitats of these native grasslands and 

are predators of insects and small mammals. No amphibians were observed. 

Birds 

Passerine Birds (Songbirds) 

The most abundant songbirds in this community were meadowlarks and vesper sparrows 

(Table 4.3.2-8). Vesper sparrows had the largest density per hectare (Tables 4.3.2-9). 

Table 4.3.2-10 gives bird densities for the entire plant site. Grasshopper sparrows were common 

but difficult to observe. Both sparrows and meadowlarks are well adapted to the grassland 

communities and common throughout prairie habitats in the Great Plains. The plumage of these 

ground nesters provides camouflage among the plant growth. Such cryptic coloration enhances 

the species reproductive success. 

- 
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Mammals 

Small Mammals 

Eight small mammal species were found in the xeric grassland community. Deer mice were the 

most frequently captured small mammal accounting for 74 percent and 79 percent of all species 

in the spring and fall, respectively. This fact is not surprising since they are found in all regions 

of the United States and are most common in drier upland habitats (Armstrong 1972). Deer mice 

are omnivores, and their diet of insects and plant material allows them to adapt to a variety of 

habitats. The large number of deer mice at RFP creates a substantial prey base for predators such 

as snakes, coyotes, and raptors. The second most abundant species was the prairie vole. Prairie 

voles are adapted to the prairie environment and were most common in the xeric grasslands at 

RFP. Since this vole is active day and night, it is an important prey species for both diurnal 

(day) and nocturnal (night) predators such as hawks and owls, respectively. The distribution of 

mammal species by habitat is summarized in Table 4.3.2-12, and species abundance is 

summarized in Table 4.3.2-13. 

. 

Medium-Sized Mammals 
The species of lagomorphs (including rabbits and hares) observed at RFP were present in xeric 

mixed grasslands communities (Table 4.3.2- 14). Desert cottontails and white-tailed and black- 

tailed jackrabbits are adapted to dry habitats where their coloration blends in with the vegetation. 

Jackrabbits Were observed infrequently at RFP, though night surveys might have revealed more 

of these nocturnal species. The relative abundance of mammals found,in the most common 

habitats at RFP is summarized in Table 4.3.2-15. 

- 

Large Mammals 
The xeric mixed grasslands communities are used extensively during the rut (breeding season), 

with large groups of mule deer bucks and does clearly visible throughout the day. Mule deer eat 

ripe cactus fruits during this season, as evidenced by the autopsy of a buck killed during a rut 

battle. Xeric mixed grasslands communities are important feeding areas throughout the winter 

months because they remain snow-free most of that period. Table 4.3.2-16 illustrates the heavy 

usage of grasslands by mule deer. 
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Carnivores 
Coyotes were the most commonly observed carnivores in the xeric mixed grasslands community 

(Table 4.3.2-17). Coyotes range across this community as they hunt for small mammals and 

occasionally deer. Coyotes experience more difficulty in hunting deer during winter because deer 

gather in large groups that are more capable of defense, and in the open grasslands the coyotes 

are far more visible than they would be in dense cover. 

Ponderosa Pine Woodland Community 

The ponderosa pine woodlands community typically occurs on sandstone outcrops as small stands 

of ponderosa pines, although a few Douglas-firs are intermixed. A good example is the 

community in the extreme northwest corner of the PPA. Single ponderosa pines occur 

infrequently on rock outcrops above the Rock Creek bluffs. Undergrowth plants in this 

community are dominated by native grasses (junegrass, blue gramma, and Canada bluegrass), 

forbs (pussytoes, spring beauty, and Porter’s aster), and shrubs (skunkbrush sumac, and wax 

currant) that grow interspersed with the trees. With the plant species in this community more 

typically representing foothills conditions, wildlife not otherwise found in prairie ecosystems is 

attracted to the area. Although ponderosa pine woodlands community covers only 0.2 percent 

of the total acreage at RFP, it was surveyed for birds, arthropods, and small mammals to 

determine the occurrence of species not expected to occur elsewhere. Extensive sampling of the 

plants in this community was not conducted. 

I 
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Arthropods 

The arthropod community in the ponderosa pine woodlands was not particularly diverse. The 

numbers of orders, families, and individuals were below the overall average for all other RFP 

communities (Table 4.3.2-5). Flies (14 percent), ants (13 percent), and crickets (9 percent) were 

the most abundant families present in ponderosa pine. The ants were specific to the pine trees 

and to drier sites in general. Flies, similar to house flies, are mostly herbivores and often 

associated with specific plants found within this community (Borror and White 1970). 
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- Birds 

Passerine Birds (Songbirds) 

Green-tailed towhees, song sparrows, American robins, and dark-eyed juncos frequent the pines. 

The towhees and song sparrows are commonly associated with shrubs and this community has 
a strong shrub component. Robins I use the trees only as nesting sites while juncos prefer 

coniferous forests and shrubland habitats for food, nesting, and shelter. 

Mammals 

Small Mammals 

The mexican woodrat and deer mouse were two small mammal species observed in the ponderosa 

pine woodlands. Mexican woodrats used the rock outcrops in this community as denning areas. 

This species was also observed at the clay and gravel pit operated by Jefferson County. Deer 

mice accounted for 92 percent of all animals trapped (Table 4.3.2-13). 

Medium-Sized Mammals 

The tell-tale sign of bark stripped from trees was evidence that porcupines occupy this 

community from time to time. Porcupines often prefer the succulent cambium bark layer of 

conifers when herbs (the bulk of their summer diet) are not available (Armstrong 1972). 

Therefore, the limited number of pine trees are an important food source for those individuals 

over-wintering at RFP. Porcupines can also severely impact a small population of pine trees by 

_- 
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girdling and killing trees. 

4.3.2.2 Mesic Zone 

Mesic Mixed Grassland Community , 

The mesic mixed grassland community is an extensive community covering 54 percent of the 

total acreage of RFP (Table 4.3.1-2). This community is located on the moister hillsides and is 

dominated by western wheatgrass, blue g r a m a ,  and Japanese brome. In some areas prairie 

dropseed replaces Japanese brome in dominance. No forb species clearly outnumbers the others 

throughout the mesic areas, though composites (members of the Aster family) ‘make up the bulk 

of the forbs. The high soil moisture is due to slope aspect, wind protection, more snow 

accumulation, subirrigation by seeps, and general soil characteristics. All these features 
- 
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contribute to a less harsh habitat than xeric habitat and allow greater species diversity. This 

diversity was apparent, as 38 species of graminoids, 104 forbs, 5 cacti, and 2 woody plants were 

observed in the mesic mixed grassland community (Table 4.3.2-2). Ground cover measurement 

in the mesic mixed grassland community averaged 33 percent livevegetation and 59 percent litter 

(Table 4.3.2-3). 

More diverse cover types occur in a mesic mixed grasslands community than in a xeric mixed 

grasslands community. The primary reason is because growth of tall grass species encourages 

use by more bird and mammal species. Most south-facing slopes of the mesic zone shed snow 

readily, so forage is available there during most of the winter. When the northwest winds blow 

during the winter, deer and coyotes seek the more protected sunny south-facing hillsides for 

daytime beds. Also, as a result of the sun increasing ground temperature on south-facing slopes, 

these areas are among the earliest plant growth locations in the spring. Tall grass species provide 

a.micro-climate and shelter, where the wind is less severe, from the ground upward about 0.5 m 

(20 in). Reduced wind speed significantly reduces the energy requirement of animals during very 

cold weather. 

Arthropods 

Like the xeric mixed grasslands, community diversity values for the arthropods in this community 

were low also. This was partially due to the limited amount of plant surface available for sweep 

netting. The available surface area for an insect to inhabit is much less in a grass community 

than in a shrubland or woodland community. Additionally, drier habitats in the mesic mixed 

grasslands community had lower species diversity than moister habitats. The leafhopper family 

had 32 percent of all species of arthropods collected. 

Amphibians and Reptiles (Hemtiles1 

Boreal chorus frog species presence and population estimates were from calls heard in the early 

spring (Table 4.3.2- 18). Ephemeral pools in low-lying mesic mixed grasslands community areas 

provide breeding habitat for the frogs. These frogs are usually associated with grassy ponds or 

small pools, but will frequent grasslands presumably to feed on insects (Stebbins 1985). 
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Woodhouse's toad, an insectivore, also occurs in mesic mixed grasslands community. This toad 

frequents a variety of habitats in this region but must return to marsh communities to breed. 

The three reptile species commonly observed in this community were bull snakes, plains garter 

snakes, and prairie rattlesnakes. Bull (gopher) snakes were especially common (Table 4.3.2-6). 

These snakes, which are relatively large for reptilian predators, prey upon a wide variety of 

primary consumers such as small mammals, young rabbits, birds and their eggs, insects, and 

occasionally other snakes. ' Plains garter snakes also frequent the mesic mixed grasslands 

community possibly while hunting for young small mammals, frogs, worms, and insects. Plains 

rattlesnakes were often observed in the mesic mixed grasslands community hunting for birds, bird 

eggs, and small mammals. 

Birds 

Passerine Birds (Songbirds) 

Vesper sparrows, house finches, and meadowlarks were the most abundant songbirds in mesic 

mixed grasslands. Meadowlarks were observed at a density of approximately one individual per 

two hectares (5 ac) (Table 4.3.2-19). Vesper sparrow density was about one individual per 

three hectares (7 ac). Other less commonly observed species such as the savannah and 

grasshopper sparrows were probably under counted because of their ground-hugging habits. Pine 

siskins were abundant during late summer, feeding on the seed crop (see Table 4.3.2-8). 

- 

Waterfowl 

Waterfowl observed flying over this community were mostly mallards, snow geese, sandhill 

cranes, and Canada geese (Table 4.3.2-20); mallards and Canada geese also used mesic mixed 

grasslands as nesting cover (Table 4.3.2-21). Figure 4.3-3 shows locations of waterfowl nests. 

After hatching, the young of both species use grasslands extensively to hunt, for arthropods, 

which comprise the bulk of their diets. Adult geese graze on succulent new grasses in the spring. 

Raptors 

Red-tailed hawks were common 'in this community type (Table 4.3.2-1 1). Turkey vultures, 

ferruginous hawks, golden eagles, prairie falcons, American kestrels, and great horned owls were 
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also present. All of these raptors hunt this community extensively for small mammals, small 

birds, carrion, snakes, grasshoppers, and even medium-sized mammals, depending on the size and 

ecological niche of the raptor. The sparse cover of grassland habitats allows raptors to more 

easily locate prey animals. 

Gamebirds 

Wild turkeys and ring-necked pheasants utilized these grassland communities, but were observed 

only occasionally (Table 4.3.2-22). A single group of wild turkeys was observed in a mesic 

mixed grasslands swale adjacent to the ponderosa pine woodlands in the northwest corner of the 

PPA. Wild turkeys have large home ranges and travel great distances at various times of the 

year. The regional subspecies, Memam’s turkey, is commonly associated with ponderosa pine 

and Gambel’s oak. Not all turkey habitat requirements are met within the boundaries of RFP. 

Pheasants are most often associated with agricultural fields but may have invaded from nearby 

cultivated areas. 

Mammals 

Small Mammals 

The mesic mixed grasslands community had 10 species of small mammals, the highest diversity 

of small mammals in communities at RFP. Nine species of small mammals were captured during 

live trapping (Table 4.3.2-13), and specimens of Merriam’s shrew were caught in snap traps. 

These 10 species indicated the greatest diversity among the communities at RFP. Deer mice 

were the most frequently observed species and meadow voles were also abundant. These 
omnivores and herbivores are preyed upon by all top predators at RFP. Voles have adapted to 
heavy predation by developing a polyestrous birth cycle. This means the breeding cycle is 

repeated more than once during the year. Females born early in the year may give birth their 

first summer. This tremendous birth rate causes population boom-and-bust cycles. Predators that 

feed on voles select other prey when voles are not abundant. 
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Medium-Sized Mammals 

Both species of jackrabbits and the desert cottontail (lagomorphs) were recorded in the mesic 

mixed grasslands community (Tables 4.3.2-14 and 4.3.2- 12). Black-tailed p r a s e  dog colonies 

are established in several mesic mixed grassland areas where they have colonized areas of shorter 
vegetation. Figure 4.3-4 presents a map of prairie dog towns at RFP. These two groups, prairie 

dogs and rabbits, comprise an important prey base for large mammalian and avian predators. 

These species provide greater energy (calories) per capture to the predator. 

Large Mammals 
Mule deer and white-tailed deer use these native grassland areas as feeding habitat 

(Tables 4.3.2-12, 4.3.2-15, and 4.3.2-16). Mesic hillsides with their small inclusions of brush 

patches may provide shelter fromithe winter winds. The open grassland areas are also used 

extensively during the rut, and later into the winter months. The openness helps deer spot 

predators such as coyotes, and with the herd behavior they exhibit at this time of year, they are 

usually able to take defensive actions. 

.- Carnivores 

Coyotes were the most common of the three carnivores found in the mesic mixed grasslands 

community. Coyotes use this community, where small mammals are abundant, as a hunting 

ground. Omnivorous raccoons forage in this and many other communities. Although seldom 

seen, badgers are' important in grasslands ecology because of their ability to excavate prairie dog 

holes to capture prey and make dens that can be used by other animals (Table 4.3.2-17). Coyotes 

may use abandoned badger dens for rearing pups. 

Short Grassland Subcommunity 

The short grassland subcommunity covers 1.5 percent of the mesic zone at RFP (Table 4.3.1-2). 

This community is dominated by native short grasses, predominantly buffalo grass and blue 

g r a m a .  Junegrass, red threeawn, cheatgrass, cacti, and weedy forbs make up the less abundant 

species of this community type. This borderline dry-mesic community is used by birds, small 

mammals, and large mammals less frequently than other grasslands because of sparse cover and 

lower food availability. Lower moisture and poor soils are responsible for the less productive 
. 
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growing conditions. The short grassland community is favored by prairie dogs for colonization 

because of higher predator visibility, due to the low vegetation height, and loose sandy substrate 

for digging. ' One prairie dog colony near the northern boundary at RFP used a small area of 

short grassland and later expanded into the surrounding mesic mixed grasslands community. 

Reclaimed Grassland Subcommunity 
The reclaimed grassland subcommunity occupies 9 percent of the total acreage at RFP. The 

subcommunity was probably a mesic mixed grasslands community before the physical 

disturbances. In fact, they could be expected to return to the native grass mixture of the mesic 

mixed grasslands after completion of plant succession. Reclaimed areas are artificially produced 

grassland communities that were planted with pure seed mixtures of one to several grass species, 

usually smooth brome, a combination of wheat grasses, or blends of both. Because many of the 

sown species form dense stands, native species have difficulty reinvading. Forbs found in this 

community type are typically weedy species that colonize disturbed areas. The most common 

forb in these areas is sweet clover. The process of succession is evidenced by the species 

diversity found in this community. A number of native grass species contributed to the 

25 graminoid species present, though these were represented by few individuals (Table 4.3.2-2). 

Forbs contributed 50 species, with 2 species each of cacti and shrubs invading (Table 4.3.2-1). 

This lower diversity of species, particularly the lack of forbs, influences use by birds and small 

mammals. The reduced food supply attracts fewer animals than in natural communities. Live 

plant material provided an average of 20 percent of the ground cover; litter accounted for 

72 percent (Table 4.3.2-3). 

Arthrouods 

This grassland subcommunity contained the lowest number of total individuals of any habitat 

sampled at FWP. The low plant diversity did not provide food resources that are preferred by 

most arthropods. The reclaimed grassland supported 10 orders that included 50 families of 

arthropods (Table 4.3.2-5). Leafhoppers were the most frequently observed family as they were 

in many habitats. 
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Reptiles 

Bull snakes and prairie rattlesnakes are common in the reclaimed grassland subcommunity where 

they hunt for small mammals, birds, and eggs of ground nesting birds (Table 4.3.2-6). However, 

these snakes are unlikely to be hunting exclusively in the limited areas of the reclaimed 

grasslands. Reclaimed grasslands are, in most cases, bounded by the native mesic grasslands. 

Birds 

Passerine Birds (Songbirds) 

House finches and meadowlarks were abundant in these grasslands (Table 4.3.2-8), with the 

- 

density of finches higher than for any other bird species found (Table 4.3.2-23). Finches fed on 

thistle seeds found in this habitat during the late summer months. House finches were abundant 

partially because the reclaimed grasslands was near the industrial complex; this species prefers 

buildings as nest sites. 

It is important to note that the reclaimed grasslands were adjacent to large contiguous tracts of 

mesic mixed grasslands, and were also very close to the riparian woodlands of the Woman Creek 

drainage. Both of these natural communities were rich in the species found in the reclaimed 

areas, and the proximity of the reclaimed areas to these richer communities probably contributed 

to movement of these species between the two communities. 

- 

Raptors * 

Reditailed hawks were common with turkey vultures, ferruginous hawks, golden eagles, prairie 

falcons, and American kestrels also using this subcommunity as their hunting grounds 

(Table 4.3.2-1 1). The reclaimed grasslands did not provide suitable habitat for nesting or 

roosting, except where utility towers were present. 

Mammals 

Small Mammals 

A total of five species were captured in traps in this subcommunity. Deer mice were the most 

frequently observed small mammal (54 percent), but meadow voles comprised over 40 percent 

of the animals observed (Tables 4.3.2-12 and 4.3.2-13). The only recorded observation of the 
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Preble’s meadow jumping mouse was in reclaimed grassland. The sample site in this reclaimed 

grassland was immediately adjacent to the edge of the Woman Creek riparian area. AIthough 

jumping mice usually inhabit riparian or moist areas with lush vegetation (Lechleitner 1969), this 

individuaI was probably foraging for seeds in the smooth brome of the reclaimed area. This 

subspecies of jumping mouse is discussed in the threatened and endangered species section 

(Section 4.5). 

Medium-Sized Mammals 

Although reclaimed grasslands at RFP do not generally have large populations of medium-sized 

mammals, one reclaimed area does (Table 4.3.2- 14). A small, but expanding black-tailed prairie 

dog colony is established in reclaimed grassland around the radio tower just north of the east 

access road. These animals take advantage of the freshly worked soil where they find easy 

digging when burrowing. The mixture of reclamation grasses provides good forage while 

remaining short enough to allow the prairie dogs to detect predators such as coyotes. 

Large Mammals 

Mule deer were observed passing through reclaimed grasslands, and occasionally made day beds 

in these areas. 
.- 

Tree Plantings 

The tree plantings areas comprise shade and ornamental trees planted around office buildings and 

at the old stage stop (a small apple orchard). Many ornamentals have escaped cultivation and 

have become established as part of the riparian woodland community (white poplar and Siberian 

elm) or in drier areas (black locust and russian olive). These introduced species provide food, 

cover, and nesting sites for animals but compete against native plants for available habitats at 

RFP. Tree plantings were not sampled due to their restricted area (0.02 percent of RFF) and 

because sampling did include the surrounding plant communities which they inhabitated. 

Disturbed Areas 

Disturbed areas, which occupy 12 percent of the total acreage at RFP (Table 4.3.1-2), include 

those classified during mapping as annual gradforb, disturbedbarren land, and developed areas 
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(structures and roads). These areas are also largely mesic in character, and given time to 

experience succession, will return to mesic mixed grasslands. Where there is vegetation, the most 

common species are invading annuals or biennials. Annual sunflower, knapweed, sweet clover, 

Japanese brome, and cheatgrass are the characteristic species of disturbed areas. Common St. 

Johns-wort has invaded the area around buildings in the industrial area. Species diversity is low, 

with graminoids represented by 26, forbs by 49, and woody plants by four species 

(Table 4.3.2-2). Because most resident plants are annuals or biennials, the cover of living plants 

turns over annually rather than increasing substantially from year to year through added perennial 

individuals. This will change, however, as succession progresses with the invasion of perennial 

species. Ground cover is limited to an average of 16 percent live vegetation and 48 percent litter 

(Table4.3.2-3). The poor quality soils of disturbed areas slow successional phases of plant 

communities. Because topsoil has been removed, less suitable substrate hinders development of 

native plant communities. 

The majority of weedy species that invade disturbed areas is large enough to afford cover for 

small mammals, desert cottontails, and jackrabbits. Prolific seed production by some annuals 

provides a seasonal seed source for small birds and mammals. The prairie dog colony near the - 

east gate at RFP probably originated with an invasion into disturbed area before expanding into 

the surrounding mesic mixed grasslands community. The reduced cover and lower plant height 

of the annual grass/forb community makes predators in this area highly visible. Grazing by 

prairie dogs keeps plant growth trimmed down, producing an artificial short grass effect, that 

allows continued expansion of an established colony. Ban-en lands are devoid of useful cover 
or food to support wildlife. Other artificial features, such as transmission lines, buildings, rock 

piles, borrow pits, and structures in the developed area enhance availability of cover, nesting, and 

resting sites. Utility poles are frequently used as perches by hunting raptors and most likely 

contribute to their hunting success. 

I 

I 

Arthropods 

Eleven taxonomic orders representing 63 families of arthropods were collected in the disturbed 

areas (Table 4.3.2-5). The most frequently observed family was Acrididae (16 percent), which 

includes short-horned grasshoppers of the genera Malanoplus and Dissosfeira. A species not 
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previously recorded in Jefferson County, Dissosteiru caroliria (Caphera and Sechnst 1982), was 

identified in collections from the disturbed areas. Grasshopper populations vary widely from year 

to year. These insects prefer disturbed areas and grasslands and feed on the grasses and-forbs 

found there. Grasshoppers are prey species for a number of animal predators including 

omnivorous small mammals, coyotes, foxes, song birds, and American kestrels. Grasshoppers 

are an important food source for many juvenile birds, particularly waterfowl and ring-necked 

pheasant. 

Revtiles 

Three reptilian species were observed in cover types , d ing  into the disturbec .mds category 

(Table 4.3.2-6). These were western painted turtles and eastern fence lizards that were observed 

on rock rip-rap, and bull snakes that were observed on roadways. The rip-rap offers warm rocks 

for sunning and protection from predators for lizards. The warmth of roadways is often attractive 

to snakes, which have no internal body temperature control mechanism. The lack of plant cover 

on roads also makes snakes more visible to predators. 

- Birds - _. 

Passerine Birds (Songbirds) 

Meadowlarks, house finches, and mourning doves were abundant in disturbed areas 

(Table 4.3.2-8). The lowest species richness for all seasons occurred in these areas. 

Meadowlarks accounted for the largest density of all species present (Table 4.3.2-24). Rock 

wrens, although not abundant, were most frequently observed in this habitat. This species of 

w e n  only occurs in rocky areas and was observed only in two other communities, marsh and 

mesic mixed grasslands (in which disturbed areas are one of the successional stages). 

Waterfowl 

Observations of waterfowl in disturbed areas were at dam faces, rip-rap, and other man-made 

structures around marshlands or open water (Table 4.3.2-20). During relative abundance surveys, 

flocks of waterfowl flying over a particular habitat were recorded in that habitat. 
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Raptors 

A number of raptors frequent these areas for hunting prey because many small and medium-sized 

mammals live in the disturbed areas. The raptors found in these areas were the sharp-shinned 

hawk, red-tailed hawk, American kestrel, turkey vulture, great homed owl, rough-legged hawk, 

and northern harrier (Table 4.3.2-1 1). Great homed owls used the county gravel pit as nesting 

and brooding habitat. Table 4.3.2-25 summaries raptor nesting success for the 1991 season at 

RFP while Figure 4.3-3 gives the locations of the nesting sites. Great homed owls frequently 

used the old buildings of the Lindsay Ranch as day roosts, and most hawk species were 

frequently observed perched on utility poles. 

Mammals 

Small Mammals 

Six species were observed in the disturbed areas (Table 4.3.2-12). Deer mice were the most 

abundant species (74 percent) in these areas (Table 4.3.2-13). The availability of nesting sites 

among the rocks and the abundance of food in this community make this an ideal habitat for deer 

mice. Seed crops and grasshoppers provide plentiful food for the deer mice. Mexican woodrats 

also use the rock in disturbed areas as nest sites, as they did in the ponderosa pine woodlands. 

Woodrats benefitted from the same food sources as the mice. 

- 

Medium-Sized Mammals 

Desert cottontails and black-tailed prairie dogs were the most commonly observed medium-sized 

mammals in disturbed areas. Cottontails were found in this habitat more frequently than in any 

others because they prefer the rocky areas (Table 4.3.2-14), and can frequently be found in areas 

totally devoid of vegetation. Cottontails use cover and denning sites provided by rockpiles, 

concrete slabs, and brushpiles in disturbed areas. Black-tailed prairie dogs established a colony 

in the annual grasdforb disturbance type southwest of the east gate. The broken soil offered 

easier digging for prairie dogs as they established new burrows. The disturbed areas of the clay 

and gravel pits showed the majority of the jackrabbit tracks when relative abundance transects 

were run during tracking snow conditions. These lagomorphs were seldom observed in any 

habitat, however. 
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,Large Mammals 

Mule deer used disturbed areas (Tables 4.3.2-12, 4.3.2-15, and 4.3.2-16) considerably less than 

other habitats available to them. Deer were occasionally seen resting under shady overhangs of 

the clay and gravel pits, and tracks and sighting showed them to feed and water in these areas. 

Some pits contained ponded water that was accessible to the deer for drinking. 

Carnivores 

Four species of carnivores were observed in disturbed areas (Table 4.3.2-17) as they hunted for 

small mammals and insects. Long-tailed weasels often prefer rocky areas, like rip-rap, in which 

to hunt small mammals (Armstrong 1972). The weasel’s body shape allows it to follow small 

mammals and ground squirrels into burrows and other tight spaces. Coyotes were observed 

hunting in disturbed areas, and their tracks in the snow revealed attempts, sometimes successful, 

to catch cottontails. Tracks in snow or mud also indicated that smped skunks and raccoons 

foraged in this habitat. 

Tall UDland Shrub Community 

Scattered thickets of the tall upland shrub community occur on mesic hillsides, particularly north- 

facing slopes, on lowland stream banks that are above the water table, and in shallow depressions 

where water periodically collects. This community is dominated by hawthorn, chokecherry, and 

wild plum, which shade out grass and forb species to a large extent. The plant species diversity 

is low, with 9 graminoids, 38 forbs, and 1 cactus mixed in with the 9 species of shrubs 

(Table 4.3.2-2). The average density of woody plants in this community was 136 stems per 

100 mz (Table 4.3.2-1). Table 4.3.2-3 summarizes the vegetation cover. At a mere 0.4 percent 

of the total acreage at RFP, this community might seem unimportant, but these woody plant 

species provide important cover and food resources otherwise unavailable in a prairie ecosystem. 

This community provides important fawning grounds for deer; nesting and roosting habitat for 

owls, magpies, and a number of passerine birds; resting areas for deer and carnivores; perches 

for raptors; and feeding cover for coyotes. 
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Arthropods 

The diversity of arthropod taxa, both orders and families, was average for the tall upland shrub 

community when compared to all communities (Tables 4.3.2-4 and 4.3.2-5). The leafhopper 

family was the most abundant (1 5 percent), followed by spiders (10 percent). This community 

has several plant species that are dependent on the bees, wasps, and butterflies for flower 

pollination. The fruiting shrubs, such as chokecherry, wild plum, and hawthorn, must be 

pollinated to produce fruit and viable seeds. The reproduction of these species depends on both 

the pollinators and the species that eat their fruits and scatter seeds. 

AmD hibian s 

Amphibians were the least abundant in the shrubland habitats. Only the northern leopard frog 

was observed in the tall upland shrub community, and this was in areas of seeps where short 

marsh was immediately adjacent to or included % the tall shrub community (Table 4.3.2-18). 

Frogs can meet their life cycle requirements in this habitat. 

- Buds . .  

Passerine Birds (Songbirds) 

Meadowlarks, red-winged blackbirds, black-billed magpies, and rufous-sided towhees were 

abundant species in tall upland shrub (Tables 4.3.2-8 and 4.3.2-26). The abundance of the first 

two species is a reflection of their overall abundance on the entire RFP site. These species use 

the community for perches, but are not specifically adapted to the shrubland habitat. Red-winged 

blackbirds often perched on the brush although they were nesting and feeding in adjacent cattails. 

Other common species such as rufous-sided towhees and black-billed magpies nest and feed in 

the tall upland shrub community. 

Raptors 

Great homed owls had the greatest density of raptors in the tall upland shrub community 

(Table 4.3.2-1 1). The owls used this habitat as roosting cover, and hunted the edges of the 

shrublands where they met the marshlands and grasslands. Short-eared owls were also observed 

using the tall upland shrub as roosting cover. 
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Mammals 

Small Mammals 

A total of three species were observed in the tall upland shrub community. The most abundant 

small mammal was the deer mouse (58 percent in spring and 73 percent in fall), although 

meadow voles were also abundant (42 percent) (Table 4.3.2-13). Other species captured were 

prairie voles and western jumping mice. Many small mammal burrow openings were evident at 

the bases of the shrubs. A northern pocket gopher was trapped in a tall upland shrub thicket in 

upper Rock Creek (Table 4.3.2-12). 

'Medium-Sized Mammals 

Signs of porcupines and observations of desert cottontails were recorded in tall upland shrub. 

Both species occurred in small numbers and use a variety of other communities on RFP 
(Table 4.3.2- 14). 

\ 

Large Mammals 

Mule deer were frequently found bedded in the shelter of tall upland shrubs during cold, windy 

winter weather (Tables 4.3.2-12 and 4.3.2-16). During cold weather, shelter provided by shrubs 

can be an important factor in the survival of animals. If the wind chill factor can be reduced, 

the food requirement to keep the animal warm is also reduced. Deer were often abundant in 

these communities during mid-day in the spring and summer months because they used the 

shrubs for shade from extreme heat, for browse, and for fawning. This community meets many 

of the life cycle requirements for mule deer. 

- 

Carnivores 

Coyotes were the only carnivore regularly recorded in shrubland habitat (Table 4.3.2-17). 

Coyotes used this habitat in various ways-as denning areas for rearing pups; as hunting grounds 

for small mammals and mule deer fawns; and as shelter from the heat and wind. When coyotes 

were given the windfall of a road-killed deer, they frequently canied fragments of the carcass 

into the tall shrubs to consume them. Long-tailed weasels were also observed in the tall uplarid 

shrub community. These active small predators eat young rabbits and small mammals. 
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4.3.2.3 Hydric Zone 

Riparian Woodland Communitv 

While the riparian woodland community occupies only 0.6 percent of the total acreage at RFP 
(Table 4.3.1-2), it is one of the most important communities for wildlife. This community 

provides food, cover, nest sites, shelter, and water for a large variety of wildlife, including 

woodland birds such as woodpeckers. Many species of passerine birds visit the cottonwoods for 

seeds and insects. Owls most often roost in cottonwoods, and deer frequently bed in the cool, 

damp willow thickets during the hottest months. Raptors select the tall cottonwoods as nesting 

sites. Snakes and several mammalian predators hunt within the riparian woodlands because of 

the abundance of small mammals. The riparian woodland substantially influences the species 

diversity and numbers of wildlife at RFP. 

I 

Riparian woodlands are long narrow strips that follow the riparian (stream channels) habitat. 

This characteristic enhances species diversity by providing miles of edge, or transition zone. A 

habitat composed of a complex combination of closely interwoven woodland/streamside plant 

associations, riparian woodland cannot be divided into distinct parcels for study. With 208 

species of plants represented by 54 graminoids, 135 forbs, 3 cacti, and 16 species of woody 

plants, this community is the most diverse of those sampled (Table 4.3.2-2). Ground cover was 

made up of 25 percent live plants and 57 percent litter (Table 4.3.2-3). The average density in 

the riparian woodland community was 59 stems per 100 mz for woody plants (Table 4.3.2-1). 

The most prevalent species are cottonwoods and willows (peachleaf and coyote), with an 

herbaceous undergrowth of shade-tolerant, moisture-tolerant, and marshland plants. Depending 

on depth of the water table, the same complex may traverse areas of Kentucky bluegrass, cacti, 

willow, Canada bluegrass, cottonwood, cattails, leadplant, sedges, rushes, and a variety of forbs. 

In areas having lower streamed water tables, leadplant may replace willow as the most common 

shrub species. 

- 

Arthropods 

The riparian woodland complex had the greatest diversity of arthropod taxa (Table 4.3.2-4), and 

the largest number of families (Table 4.3.2-5). This community complex also produced the 

largest total number of individuals. The most abundant family was the leafhoppers (43 percent). 
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Hollows in the rotted heartwood of several large old cottonwoods provided hive sites for honey 

bee colonies. 

Amphibians and Reptiles (Hemtiles1 

Racers, bull snakes, and plains garter snakes were found in the woodland areas (Tables 4.3.2-6 
and 4.3.2-18). Small mammals, birds, bird eggs, and invertebrates, in decreasing order of 

importance, are abundant in the woodland community, providing a large prey base for these 

reptilian predators. Because the riparian woodland includes the stream channel of the creek along 

which the complex is established, snakes also have a prey base in the pools and riffles of the 

creek. Frogs, toads, tadpoles, minnows, and larval salamanders add to the available food base 

for predators. 

Birds 

Passerine Birds (Songbirds) 

Vesper sparrows, meadowlarks, red-winged blackbirds, house finches, morning doves, and barn 

swallows were abundant species in the woodland complex (Table 4.3.2-8). The abundance of 

the first three species is a reflection of their overall abundance on the entire plant site. The 

species listed in the spring and summer readily nest in this community, although breeding at RFP 

1 was not confirmed for all these species. Each species uses a specific niche for nesting. Some 

species, such as the northern oriole, are tree nesters, while others, like tree swallows, are cavity 

nesters. Other species nest in the shrubs or the lush vegetation that are a part of the woodland 

complex. Species richness in the riparian woodland community of the hydric zone was higher 

than any of the xeric or mesic communities. Only the marsh community in spring and summer 

had higher species diversity. House finches were found in the greatest density in the riparian 

woodlands (Table 4.3.2-27). This was due to large numbers of finches in the Woman Creek 

Drainage. American goldfinches and song sparrows also had high densities, particularly in the 

Woman Creek drainage. Seasonal differences were found for white-crowned sparrows, abundant 

during fall migration, while American tree sparrows were abundant during the winter. Many 

other passerine species use the woodland community to meet their water requirements, to escape 

severe weather, or for seasonal food sources. 

- 
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Waterfowl 

Mallards were abundant and great blue herons, black-crowned night-herons, and buffleheads were 

common in riparian woodland habitats due to the inclusion of open water within the type 

(Table 4.3.2-20). Herons use large trees as resting perches. Common snipe were occasionally 

flushed from hiding places within this habitat. The presence of these waterfowl reflects the close 

association of the two hydric communities, woodland and marsh. Mallards used the short upland 

(snowberry) shrub subcommunity as nesting cover (Tables 4.3.2-21 and Figure 4.3-3). 

, Raptors 

Red-tailed hawks and great homed owls were common to the riparian woodland complex 

(Table 4.3.2-8). Both of these species nested in the large cottonwoods of the riparian areas. 

Table 4.3.2-25 summarizes the observed raptor nesting activity, and Figure 4.3-3 presents the nest 

locations for the 1991 breeding season. Four great homed owl nests were recorded, three of 

which successfully fledged young. Four red-tailed hawk nests and one Swainson’s hawk nest 

were observed, but only two red-tailed hawk nests fledged young. The other nests were 

abandoned without fledging young. 
- 

Gamebirds 

Ring-necked pheasants, an introduced species, were observed most frequently in  riparian 

woodlands (Table 4.3.2-22). Pheasants utilized the water available and the shelter present in this 

I community. The abundance of insects would also fulfill the needs of juveniles. 

Mammals 

Small Mammals 

Trapping in the riparian woodland Community captured four species. Deer mice were the most 

abundant small mammal (76 percent), while meadow voles accounted for 23 percent of the 

individuals captured (Table 4.3.2-13). Other species observed were hispid pocket mice and 

western jumping mice. The woodland community had the largest abundance of small mammals 

at RFP, making it a good prey source for predators. 
1 
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Medium-Sized Mammals 

Desert cottontails and porcupines were the only medium-sized mammals observed in riparian 
woodlands (Tables 4.3.2-12, 4.3.2- 14, and 4.3.2-1 5). The succulent vegetation and diversity of 

undergrowth plants fulfill the dietary requirements of these two herbivorous species. 

Large Mammals 

Mule deer were frequently observed in this community during mid-day when they used the trees 

and shrubs as cover from heat or wind (Tables 4.3.2-1 and 4.3.2-12). White-tailed deer were 

occasionally present. Deer used the shrubs for food and parts of the woodland complex as 

fawning areas, although not nearly to the degree that they use the upland shrub community. This 

community meets many of the life cycle requirements of mule deer including water, shelter, food, 

and birthing areas. Even though elk were not observed at RFP, their droppings were found in 

this community. 

Carnivores 

Raccoons, striped skunks, long-tailed weasels, and coyotes were all recorded in the woodland 

community (Table 4:3.2-17). These species meet their water and food requirements here. 

Coyotes and weasels exploit the abundance of small mammals. Raccoons and skunks are more, 

omnivorous in their diets and consume native fruits, invertebrates, birds, eggs, and small 

mammals. The hollow boles of the large old cottonwood trees provide good denning sites for 

raccoons. Cutbanks along creeks are often used as denning sites by skunks. 

- 

Short Upland Shrub Subcommunity 

Snowberry and Canada bluegrass are the most common species in this subcommunity. Though 

there are some large stands of snowberry/Canada bluegrass, they are actually inclusions within 

the riparian woodland community, and portions of this habitat were included in some of the 

riparian woodland sample plots. 
/ 

Bottomland Shrub Subcommunitv 

The bottomland shrub subcommunity is established in areas with persistently damp substrate 

adjacent to stream channels, ditches, and ponds where more intermittent stream conditions occur. 
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The most common. species is leadplant, with some shrubby willows intermixed. The low 

diversity of plant species and damp soils in this subcommunity reduce to some degree use by 

small mammals and birds, although the shrubs provide nesting habitat and cover. Small mammal 

use attracts snakes, and the moist shade frequently encourages use of the shrub thickets as 
summer bedding areas by deer. 

. 

Arthropods 

Taxon richness was average for terrestrial arthropods (Table 4.3.2-4), as was the number of 

orders (Table 4.3.2-5). The number of individuals was relatively low indicating a low abundance 

of arthropods. Leafhoppers were the most frequently observed family accounting for 37 percent 

of all arthropods collected. 

,\ 
Reptiles 

Bull snakes and prairie rattlesnakes were observed in this shrub habitat (Table 4.3.2-6). Since 

reptiles cannot internally regulate their body temperature they must avoid high temperature by 

seeking shade like that provided by this habitat. The presence of small mammals and birds 

provided plentiful prey species for these reptilian predators. 

- Birds 

Passerine Birds (Songbirds) 

Vesper sparrows and meadowlarks were common species in bottomland shrub (Table 4.3.2-8). 

The drier habitat provides less plant diversity than riparian woodland, which results in lower bird 

diversity. Some small birds do use the shrubland as nesting cover, however. This habitat was 

used by grassland species escaping the hot afternoon temperatures in summer. 

Mammals 

Small Mammals 

Only deer mice and meadow voles were collected in this subcommunity. More than 77 percent 

of the individuals collected were deer mice (Table 4.3.2-13). These species were abundant on 
the entire RFP site. 
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Marsh Community 

The marsh community complex includes wet meadow, short marsh, and tall marsh communities 

which were too limited in size to be treated separately. Each of these communities was mapped 

as separate components of the marsh community complex, but as in the riparian woodlands, they 

were sampled as a unit. 

Wet meadow is dominated by prairie cordgrass, sedges, and other moisture-tolerant species. 

Snowberry may occur in clumps within this community. Short marsh is established in seasonally 

saturated sites such as intermittent stream drainages, hillside seeps, and outflow areas of springs. 

These areas are dominated by sedges and rushes, and the lack of diversity and cover reduce the 

diversity of small birds and mammals using them. Tall marsh occurs in valley bottoms, around 

impoundments, and in drainages. In areas where there are permanent springs, patches of tall 

marsh may be established on hillsides. The presence of tall marsh, dominated by cattails, and 

to a lesser extent, bulrushes, indicates the presence of persistent subsurface or standing water. 

The marshlands of the SID are representative of wet area succession, and are less diverse than 

their natural counterparts. The open water of the impoundments and clay and gravel pits were 

included in the marsh community for sampling purposes. 

Marshlands, including open water, represent only three percent of the total area at RFP. As with 

riparian woodlands, however, the species richness of this community is ,significantly higher than 

would be expected based on the area occupied. A total of 57 graminoid species, 100 forbs, and 

five woody plants were identified in this community (Tables 4.3.2- 1,4.3.2-2, and 4.3.2-3). The 

tall marsh provides summer cover for deer, food for muskrats, and breeding habitat for several 

species of birds that would not otherwise be present in a prairie ecosystem. 

Arthropods 

A total of 1,826 individuals were collected by sweep netting. The most abundant taxa found was 

the Cicadellidae family, the leafhoppers, comprising 13 percent of all individuals collected. The 

largest number of arthropod orders on the RFP site waS collected in the marsh community. The 

high overall taxa richness equaled that of the riparian woodland community (Table 4.3.2-4). 
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Therefore, it is one of the most diverse and productive arthropod habitats. Eighteen orders 

containing 91 families were identified from captured individuals (Table 4.3.2-5). 

Amphibians and Reutiles 

This community had the highest diversity of amphibians of all the communities surveyed 

(Table 4.3.2-18), because amphibians depend on water for much of their life cycle. Tiger 

salamanders were found exclusively in the marsh community, usually in or near standing water 

in pools or impoundments. 

Four reptilian species were observed in this community (Table 4.3.2-6). The only turtle species 

found on RFP, the western painted turtle, was abundant in the marsh community. Turtles were 

found near the shoreline of ponds and sheam banks or floating in the ponds. Bull snakes, plains 

garter snakes, and prairie rattlesnakes were also observed. These predators were feeding on the 

abundant insect, bird, and small mammal populations and finding shelter from high temperatures 

during the day. 

- Birds 

Passerine (Songbirds) 

The most abundant passerine species in this community is the red-winged blackbird 

(Table 4.3.2-28). The abundance of meadowlarks and house finches reflects their general 

abundance at RFP. Red-winged blackbirds nest almost exclusively in the cattail marsh 

community. The highest diversity (species richness) for passerines in any community type was 

recorded during spring and summer in marshlands (Table 4.3.2-8). This indicates the importance 

of this community to breeding birds, because mating and rearing young are the two main 

activities at this time. The common yelIowthroat was another bird specific to tall marsh. It 

completes its breeding phase within the tall marsh plants, and obtains its food there as well. This 

was the habitat where marsh wrens also were routinely observed. 
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Waterfowl 

The marsh community had 23 species of waterfowl and shorebirds (Tables 4.3.2-8 and 4.3.2-20). 

Within this community all of their requirements for food, water, shelter, and breeding habitats 

are met. Some species of waterfowl may use other communities for nesting cover, however. The 

most abundant waterfowl species was the mallard. Spotted sandpipers and killdeer were the 

common shorebirds. Great biue herons and black-crowned night-herons were the common avian 

predators feeding on fish and aquatic invertebrates. The open water of the impoundments 

attracted waterfowl during all seasons, with use curtailed only when the ponds were frozen. 

Migratory flocks stopped to feed and rest in large numbers. Several waterfowl species nested, 

or were suspected to nest, in the marshlands. Tables 4.3.5-21 and 4.3.2-29 summarize nest 

records and brood sightings from the 1991 breeding season. 

\ 

Raptors 

Red-tailed hawks were the only raptor commonly observed in marshland areas (Tables 4.3.2-8 

and 4.3.2-1 l) ,  although northern harriers were another species observed hunting in this 

community. These two predators exploit the abundant prey base found in this Community type. 

Although not observed, owls were suspected of hunting voles along the short marsh because 

castings often contained bones of voles. 

Gamebirds 

Ring-necked pheasants were the only gamebird observed in this habitat type (Table 4.3.2-22). 

Pheasants often use the dense shelter of the cattails to avoid predation and as winter cover. Tall 

marsh becomes critical to their survival during severe winter storms. 

Mammals 

Small Mammals 

A large number of small mammals distributed among four species were captured in the marsh 

community. This was the only community where meadow voles were more numerous 

(52 percent during fall collections) than deer mice (Table 4.3.2:13). Deer mice were the most 

frequently observed species in the spring. Meadow voles appear to be best adapted to moister 

environments, whereas deer mice are best suited to drier upland areas (Armstrong 1975). This 

i 
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fact combined with the abundance of insects and birds demonstrates a strong prey base for 

.predators hunting the marshlands. 

Medium-Sized Mammals 

Muskrats were the most abundant medium-sized mammal in the marshlands (Tables 4.3.2-14 and 

4.3.2-15). These omnivores spend most of-their lives in  the marsh communities where all their 

life cycle requirements are met. In autumn, muskrats may leave their waterways in search of 

new areas to colonize (Armstrong 1975). During this time, they may be available to terrestrial 

predators, such as coyotes, as a source of food. Muskrats’ nocturnal habits protect them from 

\ 

diurnal predators to a large extent. Their normal predators are minks and raccoons, which are 

semiaquatic in nature. 

Large Mammals 

Relative abundance surveys revealed that mule deer spent the least time in marshlands 

(Tables 4.3.2-15 and 4.3.2-16). Deer can meet their water and escape shelter requirements here, 

although the riparian woodlands and tall upland shrub communities provide the same 

requirements. Deer use cattail thickets for summer bedding areas, taking advantage of the cool, 

damp soils and the shade afforded by the tall plants. Early spring growth of plants starts at the 

margins of ponds and streams, causing deer to congregate in these areas to take advantage of the 

early sprouting of grasses and forbs. 

- 

Carnivores 

All the carnivores observed on the plant site used the marsh community at some time. This is 

not surprising with the abundance of the prey base in these areas. The raccoon is particularly 

associated with this community due to a diet of invertebrates, amphibians, fish, and the 

occasional muskrat. Coyotes were frequently observed capturing voles in the short marsh area. 

4.3.3 Habitats and Communities within Watersheds 

The plant and animal communities just described occupy the three main watersheds contained 

within the boundaries of RFP. Watersheds are important ecologically because all organisms 

downstream of the headwaters receive impacts and influences unique to a given watershed. The - 
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physical and topographical characteristics of Woman Creek, Walnut Creek, and Rock Creek differ 

from each other. Woman and Walnut Creeks, however, are more similar to each other than either 

is to Rock Creek. Peculiarities of each watershed are discussed in detail below to facilitate the 

understanding of geographic interactions within plant and animal communities at RFP. 

4.3.3.1 Woman Creek Watershed 

Habitat DescriDtion 

The Woman Creek watershed drains the southern portion of RFP (Figure 1.2-2). An elevation 

change of 152 m (500 ft) occurs over 5 km (3.1 mi) as the stream flows from west to east on 

the RFP site. The elevation of the main channel varies from 1,874 m (6,140 ft) to 1,722 m 

(5,650 ft), upsueam to downstream on site, respectively. Woman Creek watershed includes two 

streams: Woman Creek and a more southem tributary that joins the main channel approximately 

0.5 km (0.3 mi) upstream of the RFP eastern boundary. The SID and Pond C-2, into which SID 
flows, are a closed catchment system designed to divert and store runoff from the southern 

portion of the industrial area. Smart Ditch diverts water from Rocky Flats Lake into a branch 

of Woman Creek, or, to fill two impoundments, D-1 and D-2, in the southeast comer of the 

PPA. 
- 

Woman Creek is an intermittent stream, fed by groundwater seeps and surface water runoff from 

side slopes. These groundwater seeps are located mostly in the western portion of the drainage 

and create large marshland areas, then flow into the riparian zone where the water keeps the 

vegetation lush. The eastern portion of the drainage is drier than the west and is characterized 

by dryland vegetation. The four man-made impoundments are also located in the eastern portion 

of the watershed. 

Plant and Animal Communities 

The watershed contains eleven of the plant communities and subcommunities described in 

Section 4.3.1. Percentages of vegetation t b e s  and important plant and animal communities and 

associations are discussed below. I 
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The majority of the Woman Creek watershed is comprised of mesic mixed grassland (55 percent), 

foIlowed by reclaimed grasslands and xeric mixed grasslands (both 15 percent) (Figure 4.3-5). 

Disturbed areas, including the industrial area and roadways, comprise 7 percent of the watershed. 

Marsh is an important community, although represented by only 3 percent of the drainage. 

Riparian woodlands and bottomland shrubland comprise 1 percent each, while ponderosa pine, 

short upland shrub, and tree plantings cover less than 1 percent each. 

Xeric communities were comprised of two types-xeric mixed grassland and ponderosa pine 

woodlands. This grassland type is important to snakes, lizards, swallows, various sparrows, 

raptors, lagomorphs, and mule deer. Heavy mule deer use is seasonal in these areas. During the 

fall rut and during the winter when other feeding areas are snow covered, mule deer are observed 

in the greatest numbers. Ponderosa pine woodlands is located in two small areas near the 

southern boundary of RFP (Figure 3.2-3). These pinelands were not included in the sampling 

regimen, but can be assumed to be similar in species composition to areas that were sampled. 

Mesic communities were comprised of five types-short grass, mesic mixed grassland, reclaimed 

grassland, disturbed areas, and tree plantings (Figure 4.3-5). An isolated stand of tall upland 

shrub community occurs as an inclusion in a large parcel of short marsh not far from the 

ponderosa pine woodland. Woman Creek contained the largest percentage of short grass 

(85 percent of the total acreage at RFP). Mesic mixed grassland within the drainage accounted 

- 
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for 43 percent of the total. In this community type, the diversity of small mammal and raptor 

species is greatest. Ground nesting passerine birds and waterfowl used this community as nesting 

habitat. Other associations of plants and animals were representative of the relationships 

described in Section 4.3.1. Reclaimed grassland, of which 76 percent is found in this watershed, 

is a successional stage of mesic mixed grassland. Plant and animal species associated with this 

community were described earlier. One animal uniquely associated with Woman Creek was the 

Preble’s meadow jumping, mouse, which was captured in this community. This mouse was most 

likely a resident of the riparian area located adjacent to the trap site. Disturbed areas on Woman 

Creek that included structures of the developed area were habitat for songbirds that often use 

buildings as nest sites. These species included European starlings, rock doves, barn swallows, 

house sparrows, and house finches. 
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Hydric communities were represented by the riparian woodland complex, short upland shrub, 

bottomland shrub, and marshland complex. All these communities are represented by small 

percentages of the total watershed area that belie their ecological importance. These areas 

contain the largest abundance of plant and animal species, and in most cases, the greatest plant 

and animal diversity in the watershed. The Woman Creek bottomland includes more than half 

of the riparian woodland and bottomland shrubland found at RFP. Additionally, 42 percent of 

the marshland complex is in Woman Creek. The marshland contained two species unique to the 

drainage. These were the northern green orchis, found in the main channel of Woman Creek, 

and yellow-headed blackbirds. The orchid was recorded in one location only, and blackbirds 

were found only in the cattails of Pond D-I. Although not an uncommon bird in Colorado, this 

was the only area it inhabited on RFP. Although breeding was not documented, these birds were 

in breeding habitat during the breeding season. 

4.3.3.2 Walnut Creek W a ters hed 

Habitat Description 

Walnut Creek's main channel flows from west to east across the central portion of RFP. The 

runoff from the northern portion of the indusmal area at RFP flows into Walnut Creek and South 

Walnut Creek. Runoff from the gravel pit just north of the industrial area flows into an unnamed 

northern tributary. Two other small drainages to the northeast make up the remainder of the area 

drained by Walnut Creek within the RFP boundary. 

- 

Walnut Creek varies in elevation from 1,874 m (6,150 ft) on the west boundary of the PPA, to 

'1,'722 m (5,650 ft) where it exits the northeast corner of the PPA (Figure 2.3-1). The western 

2.2 km (1.3 mi) of the uplands slopes very gradually with a drop of only 30 m (100 ft) over that 

distance. The main channel cuts deeper from that point until the creek reaches the eastern 

boundary. The remaining 4.8 km (3 mi) of main channel loses 95 m (310 ft) over its length. 

The hillsides are for the most part fairly gentle. 

Walnut Creek contains the majority of the impoundments at.RFP. Farthest to the west is the 

impoundment formed in the county clay and gravel pit (designated as CP3). The four A-series 
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ponds are in the main channel of Walnut Creek, the B-series ponds are in South Walnut Creek. 

Just before Walnut Creek leaves RFP there is a small impoundment (designated as SW03). 

Plant and Animal Communities 

In Walnut Creek the majority of the area (65 percent) is occupied by the mesic mixed grassland, 

community. Disturbed areas that are comprised of the industrial area's buildings, parking areas, 

and roads cover 20 percent. Reclaimed grasslands (6 percent), xeric mixed grassland (4 percent), 

and marsh (4 percent) cover most of the remaining area in the watershed. The riparian woodland 

community contributes 1 percent of the total area while tree plantings, short grassland, short 

upland shrub, and bottomland shrub combined cover less than 2 percent of the watershed (Figure 

4.3-6). 

The xeric mixed grassland community was the only xeric zone habitat present in the watershed. 

Animal species associated with this community were similar to those reported in the Woman 

Creek watershed. 

The mesic zone in Walnut Creek watershed primarily contained the mesic mixed grassland 

community. Together with reclaimed grassland and disturbed area subcommunities the mesic 

zone occupied 91 percent of Walnut Creek watershed. The predominant wildlife species in 

Walnut Creek were, those typical of the mesic mixed grasslands. Mule deer were common and 

coyotes and raptors were frequently observed hunting in these areas. Wildlife surveys were not 

conducted within the industrial area; but casual observations indicated the presence of large 

numbas of rock doves and house sparrows in the disturbed area community. 

\ 

Hydric communities were represented by the riparian woodland complex, short upland shrub, 

bottomland shrub, and marsh complex; together they occupied slightly over 5 percent of the 

watershed. As in the Woman Creek ,watershed, the riparian woodland community provided 

nesting cover for diverse songbirds and raptors. Desert cottontails were often observed during 

relative abundance transects in this community complex, and in the upper part of the watershed 

near the main channel, ring-necked pheasants were occasionally observed. With the A- and 

B-Ponds Walnut Creek watershed provides the largest extent of -the marsh community complex, 
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and the greatest area of open water habitat among the three watersheds. Marsh and open water 

provided breeding and feeding areas for numerous waterfowl. The majority of the waterfowl 

species recorded at RFP were observed in this watershed. 

4.3.3.3 Rock Creek Watershed 

Habitat Description 

The overall elevation drop from the western boundary to the eastern boundary of RFP is a bit 

more pronounced than in either of the other watersheds. After passing through the gently sloping 

uplands to the west, Rock Creek’s main channel cuts deeply across the remaining 3.7 km (2.3 

mi) of its length on RFP, dropping 156 m (510 ft) in that distance. Rock Creek is characterized 

by narrower valleys with steeper sides than either Woman Creek or Walnut Creek. The narrower 

valleys make the upper reaches of the four tributary branches more shady and less susceptible 

to the gusty winds that blow across the uplands. Blustery west and northwest winds do not reach 

so deeply into the steep narrow ravines of upper Rock Creek’s tributaries as they do in the 

drainages of Woman and Walnut Creeks. The broader west to east valleys of the other two 

watercourses catch and channel the strong west and northwest winds. Because Rock Creek flows 

across RFP from the southwest to the northeast, the west and northwest winds (which are ‘ 

typically the strongest) tend to blow across the narrow ravines rather than being channeled down 

them. 

I 
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Rock Creek’s wet areas, like Woman Creek’s, are fed mostly by groundwater seeps. Only one 

small impoundment (Lindsay Pond) stays full year-round, limiting the amount of open water to 

a very small portion of the drainage. 

Plant and Animal Communities 

Xeric mixed grassland covers the largest poi ion of the Rock Creek watershed (43 percent), 

followed closely by mesic mixed grassland (38 percent) (Figure 4.3-7). Disturbed areas, which 

included portions of two clay and gravel operations, the wind generation facility, and roads were 

the next largest (1 1 percent). Marshlands occupy a lower percentage (3 percent) of Rock Creek’s 

drainage because there is much less impounded water than in either Woman or Walnut Creek. 

Tall upland shrub provides a small but very important amount of habitat (2 percent) in the 
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drainage. Ponderosa pine woodlands, short upland shrub, and bottomland shrub occupy similar 

small areas (each 1 percent). Less than one percent is covered by each of the short grassland, 

reclaimed grassland, and riparian woodland communities. Rock Creek has the greatest number 

of native cokun i t i e s  (9), and thus has the greatest diversity of habitats available among the 

three watersheds. Plant and animal species characteristic of these communities were described 

in Section 4.3.1. 

The xeric grasslands of Rock Creek have more ponderosa pine woodlands inclusions than similar 

areas of Woman Creek. These pine lands provide habitat that is unavailable in Walnut Creek. 

Ponderosa pine woodlands have yielded a few species of forest birds, such as juncos, seldom 

recorded elsewhere at RFP. Species diversity of both plants and animals in the’ xeric mixed 

grassland are otherwise comparable to those of the other drainages. Due to the greater proportion 

of xeric grassland in Rock Creek, however, the numbers of individuals of these species in this 

watershed would be expected to be correspondingly higher. 

Mesic mixed grasslands make up a smaller percentage of the Rock Creek communities. This 

reduced acreage carries with it  the reduced numbers of individuals of a given species. Species 

richness of both plants and animals was similar among the mesic grasslands of the three 

drainages. Reclaimed grasslands in the mesic zone of Rock Creek were not specifically sampled, 

but typical species numbers and diversity would be expected due to the similarity of the 

communities. The one disturbed area sampled extensively was divided between Rock Creek and 

Walnut Creek. No difference was noted between the two contiguous drainages in this area. 

- 

Approximately 99 percent of the tall upland shrub community at RFP is found in the mesic zone 

of the Rock Creek watershed. This feature, along with the steeper ravines of upper Rock Creek, 

makes the Rock Creek very different from both Woman Creek and Walnut Creek. As described 

above, the ravine characteristic and the tall upland shrub community combine to provide shelter 

unavailable in the other drainages. Although Woman Creek and Walnut Creek do have 

shrublands in the form of bottomland shrub, and the willow thickets that are part of the riparian 

woodland complex, the character of these shrublands is very different from tall upland shrub. 

On very windy days, mule deer and coyotes congregate in the tall upland shrub communities of 
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upper Rock Creek to take advantage of the calmer conditions down in the ravines. The change 

in wind speed between the exposed uplands and the sheltered ravines on such days can be 

surprisingly abrupt. The location of the dense growth of tall upland shrub species on the ravine 

slopes allows the deer the advantage of elevation above the valley bottom when they bed there. 

This feature may be what influences their choice of the area as a fawning ground. The elevation 

of the thickets gives a deer the advantage of detecting an approaching predator sooner, and allows 

it to take evasive measures, or move to a position that is better defended. Does need cover to 

conceal themselves while in the process of birthing and then to hide their newborn fawns until 

the fawns can travel. Shrubs of the riparian zone, while they do offer dense cover, do not offer 

a vantage point from which to detect approaching predators. In fact, it is common for human 

observers to come very close to bedded deer in the bottomland willow thickets before being 

detected by the deer. This factor is most likely the reason the majority of does do not select the 

riparian area for birthing. 

The tall upland shrub community affords unique cover to other species as well. The greatest 

density of great homed owls and rufous-sided towhees were found there. Although great horned 

owls were not confirmed as nesting in this habitat, they were suspected to have done so. Black- 

billed magpies were also very dependent on this community for nesting sites and other life cycle 

.- 

requirements. The berries and drupes of fruit-bearing species were important food sources to a 

variety of bird and mammal species. 

Hydric communities of the Rock Creek watershed, comprised of riparian woodland, short upland 

shrub, bottomland shrub, and marsh, provide approximately 24 percent of those habitats at RFP. 

These communities contain plant and animal species similar to the other watersheds, except that 

the western jumping mouse was found in Rock Creek watershed, compared to the Preble’s 

meadow jumping mouse found in Woman Creek watershed. Although Rock Creek watershed 

has only 7 percent of the total RFP riparian woodland, the large cottonwoods of this community 

provide important nesting sites for great homed owls and red-tailed hawks. The majority of the 

hydric zone (approximately 48 ac) is occupied by marsh which is nearly equally divided between 

short marsh and tall marsh. Lindsay Pond represents approximately 80 percent of the permanent , 
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open water in the Rock Creek watershed, approximately nine percent of the total at RFP. This 
pond supports small numbers of waterfowl and a healthy population of muskrats. 

4.3.3.4 Comparison of Terrestrial Watersheds 

The Woman Creek watershed is the largest of the three watersheds at RFP, and as a result 

contains the largest percentages of most communities mapped and previously described. Walnut 

Creek has the second largest watershed, and although it is very similar to Woman Creek, it does 

not hold the same proportions of all communities. Rock Creek, the smallest watershed, is quite 

different from the other two drainages. Rock Creek's ravine-like valleys are narrow and steep 

sided, unlike the more open and basin-like valleys of Woman and Walnut Creeks. Walnut and 

Woman Creeks watersheds hold the majority of open water, with 75 percent in Walnut Creek and 

23 percent in Woman Creek. 

Each watershed has a larger proportion of at least one ecologically important community. 

Woman Creek encompasses the largest area of mesic mixed grassland, which is an important 

community to many prairie adapted birds, to mice and voles, and to the coyotes that hunt these 

small mammals. Forage production of the grasslands is also very important to mule deer. 

Although the grasslands are important, the riparian woodlands and marshes of the creek bottoms 

supply not only several miles of trees, shrubs, and cattails for cover, nesting habitat, food 

supplies, and water, but also miles of edge habitat. Many mammals and birds use edges between 

shrublands and grasslands to meet various life cycle needs. Swallows, for instance, may use trees 

for nesting, but need open areas such as grasslands and open water to meet foraging needs. Deer 

must have forage from grasslands, cover from shrubs and'trees, and water. Great horned owls, 

while they roost and nest in trees, need short grasses in which to hunt for prey. 

Walnut Creek is distinguished by having the majority of the open water, thus attracting most of 

the waterfowl. There are greater numbers of waterfowl and shore birds that use Walnut Creek's 

pond 'system than use those in the other drainages. A second characteristic of. this drainage is, 

the very large amount of disturbed area that is occupied by structures. Over half the disturbed 

area is in the Walnut Creek watershed. The presence of buildings encourages use by several 
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introduced bird species, such as house sparrows and rock doves. These non-native species were 

much less plentiful in the native plant communities. 

. Rock Creek watershed encompasses 99 percent of the tall upland shrub community, and 

56 percent of the xeric mixed grasslands. Xeric grasslands are heavily used by mule deer during 

the late fall and winter months, and thus must be considered as important to their survival. The 

fall occupation is directly related to 'their breeding season (the rut), and the winter occupation is 

due to feeding needs. Tall upland shrub is important to many species, as discussed earlier, but 

is especially important to mule deer as fawning grounds. This is a critical life cycle requirement 

for the health of the deer herd. Black-billed magpies are quite dependent on the tall shrub 

community for nesting habitat, and because they are so often observed in the habitat, it is 

assumed that many of their other requirements are met there as well. 

4.4 AQUATIC ECOSYSTEM 

4.4.1 Plant and Animal Communities 

Streams, impoundments, and wetlands were the major habitats of the aquatic ecosystem studied 

at RFP (Section 2.6 gives physical descriptions of streams). These habitats were found to have 

high species richness, an indication of a healthy ecosystem. Four different groups of organisms 

were studied: phytoplankton, periphyton, benthic macroinvertebrates, and fish. Each group 

performs specific functions within the ecosystem. 

--. 

Phytoplankton (algae) and periphyton (algae and protozoa) are single-celled organisms or chains 

of individual cells. Phytoplankton are a source of food for herbivores, including larval and adult 

fish, as well as waterfowl. There were 115 species of phytoplankton collected at RFP. Seventy 

percent (80 species) were members of the Chrysophyta group, mostly diatoms, which are 

common in healthy streams. Diatoms also are frequently part of the periphyton communities. 

There were 121 species of periphyton in the substrate samples. The two divisions with the most 

species were Chrysophyta with 69 species (57 percent) and Chlorophyta (green algae) with 30 

species (25 percent). 

... . 
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Few zooplankton (10 species) were collected because they can swim to avoid the plankton 

sampling nets used in this study. Among the species collected were Ceriodaphnia and two 

species of Daphnia. 

Benthic macroinvertebrates, mostly larval stages of insects, are important members of the aquatic 

community because they have many functional roles. Benthic macroinvertebrates have relatively 

long life cycles (6 months to 2 years) and are a major food item for fish. Adult stages of aquatic 

insects are terrestrial. There were 155 taxa of benthic macroinvertebrates collected at RFP. The 

most abundant orders were Diptera (flies, 76 taxa), Trichoptera (caddis flies, 16 taxa), Coleoptera 

(beetles, 16 taxa), and Ephemeroptera (mayflies, 11 taxa). Aquatic habitats at RFP have a very 

high diversity of benthic macroinvertebrates. 

Fish species diversity in semiarid climates is naturally low because of the harsh environment and 

large habitat size requirements of fish. There were nine species collected at RFP. The most 

abundant family was Cyprinidae (minnow family, 6 species). Most species thrive in the 

impoundments that offer refuge from annual drought conditions. Several ponds had very high 

populations of golden shiners and fathead minnows because of abundant algae and benthic 

macroinvertebrate food sources and the absence of a top predator, like largemouth bass. 

The environmental factor most disruptive to aquatic communities at RFP is the natural semiarid 

conditions. Most streams have sections that are intermittent year-round. Headwater streams, like 

the three creeks at RFP, frequently have sections without continuous flow except during periods 

of runoff from snowmelt or after heavy rainfall. Many aquatic organisms present have adapted 

to low streamflow conditions. For example, organisms such as benthic macroinvertebrates and 

small fish have been known to survive low flow conditions in stream channels by burrowing into 

the lose substrate when surface flow ceases. Regardless of the survival mechanisms used by 

aquatic organisms at RFP to survive in the semiarid climate, the aquatic ecosystem is a healthy 

and dynamic habitat based on diversity of species and the presence of many taxa known to 

inhabit clean water. Characteristics of the three watersheds at RFP are discussed below. 

\ 
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4.4.2 Habitats and Communities within Watersheds 
4.4.2.1 Woman Creek Watershed 

The Woman Creek watershed includes Woman Creek and its headwater tributaries, Smart Ditch, 

and SID. These three components all flow from west to east (Figure 3.3-1) as discussed in 

Section 4.3.3.1. Woman Creek, the main stream of the watershed, is characterized by intermittent 

sections, groundwater seep-fed sections that flow year-round, and impoundments. Intermittent 

sections are found in both the upper and lower reaches of the creek. These sections have many 

isolated pools during periods of intermittent flow that are critical for survival of aquatic 

organisms, especially fish. The only impoundment in Woman Creek proper is Pond C-1 (SWC1) 

(see Section 2.6). Pond C-2 (SWC2) is located at the end of the SID. Smart Ditch, a man-made 

diversion, flows southeast to two impoundments, Pond D-1 (SEPN1) and Pond D-2 (SEPN2). 

The physical and chemical analyses for the Woman Creek watershed found a pH range of 7.2 

to 8.6 in 1991 with adequate dissolved oxygen (5.0 to 13.2 mg/l) for native aquatic organisms 

(Table 4.4.2-1). Nutrient levels were higher for the fall than the spring sample period because 

aquatic plants were not incorporating nitrogen and phosphorus chemical compounds into tissue 

during the fall.. Nitrate concentrations ranged from 0.5 to 4.2 mg/l and orthophosphate ranged 

from 0.36 to 5.0 mg/l which are background levels in the watershed. 

Aquatic environments in the Woman Creek watershed provide good habitat for taxa adaptable 

to low flow conditions because of favorable water chemistry and diverse substrate sizes in the 

stream channels. The nutrient concentrations in Woman Creek watershed led to high densities 

of primary producers like algae and periphyton in the ponds and streams. I 

Phytoplankton and periphyton sampling in the Woman Creek watershed produced 113 species 

of algae and protozoa (Table 4.4.2-2 and 4.4.2-3). Of these, 68 were Chrysophyta species 

(diatoms and golden-brown algae; 60 percent), 27 were Chlorophyta species (green algae; 

24 percent), and 14 were Cyanophyta species (blue-green algae; 12 percent). Cyanophyta 

accounted for the highest densities of all algal groups found in the Woman Creek watershed, with 

Aphamcapsa delicatissima and Chroococcus sp. the most common species. 

- 
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Benthic macroinvertebrate sampling in the Woman Creek watershed produced 13 1 taxa. Diptera, 

an order of flies and midges with aquatic larval stages, had greater species richness (53 species 

in spring and 46 species in fall) than any other benthic macroinvertebrate group in Woman Creek 

(Tables 4.4.2-4 and 4.4.2-5). . 

Among aquatic fauna, the physical environment of the RFP streams affected fish the most 

because they have few adaptations that allow them to survive the intermittent flow conditions. 

Seven species of fish were found within the Woman Creek watershed during the 1991 survey 

(Table 4.4.2-6). The minnow family, Cyprinidae, had the most species (4) and highest densities 

of individuals. 

Woman Creek, Tributaries, and Ditches 

Numerous taxa of phytoplankton, periphyton, and benthic macroinvertebrates inhabited Woman 

Creek and its tributaries and ditches. There were a total of 57 species present in the 

phytoplankton samples of Woman Creek exclusive of SID and isolated ponds (Table 4.4.2-2). 

The most frequently collected taxa were diatoms and golden-brown algae with 43 species 

(75 percent) and green algae with 6 species (1 1 percent). A diverse group of benthic 

macroinvertebrates was present in Woman Creek with seven major groups including crayfish, 

aquatic insects, leeches, aquatic worms, clams, snails, and planaria. Benthic macroinvertebrate 

samples were collected during two seasons, spring and fall. Spring benthic samples contained 

84 taxa of benthic macroinvertebrates and fall samples contained 81 taxa (Tables 414.2-4 and 

4.4.2-5). Fish sampling produced seven species of fish, with golden shiners, white suckers, and 

green sunfish most often collected, in decreasing order of abundance (Table 4.4.2-6). Pond C-1 

(SWC1) had the highest fish abundance of any habitat at RFP during the 1991 survey. 

South Interceptor Ditch (SID) 

There were 37 species of phytoplankton and 60 taxa of periphyton present in the samples (Tables 

4.4.2-2 and 4.4.2-3, respectively). The most frequently observed species of phytoplankton were 

diatoms and golden-brown algae with 28 species (76 percent) and green algae with five species 

( 13 percent); samples of periphyton had similar ranking of species., Benthic macroinvertebrate 

samples were collected-during two seasons-spring and fall. Spring benthic samples contained 
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43 taxa of benthic macroinvertebrates, and fall samples contained 18 taxa (Tables 4.4.2-4 and 

4.4.2-5). Only fathead minnows were found in the SID. 

Isolated Ponds 

Isolated ponds were those bodies of water not in the channel of Woman Creek or the,tributaries. 

This included the Raw Water Storage Pond and D-1 (SEPNl) on Smart Ditch. There were a 

total of 42 species present in the phytoplankton samples (Table 4.4.2-2). The most frequently 

observed species were diatoms and golden-brown algae with 20 species (48 percent), green algae 

with 15 species (36 percent), and blue-green algae with seven species (17 percent). Periphyton 

sampling resulted in a total of 57 taxa with similar species composition as those for 

phytoplankton (Table 4.4.2-3). Benthic macroinvertebrate samples were collected during two 

seasons, with spring benthic samples containing six taxa of benthic macroinvertebrates and fall 

samples containing four taxa (Tables 4.4.2-4 and 4.4.2-5). Fathead minnows were found in 

abundance only at pond D-1 (SEPNl) (Table 4.4.2-6). No fish sampling occurred in the Raw 

Water Storage Pond. 

- 
4.4.2.2 Walnut Creek Watershed 

The Walnut Creek watershed contains four surface streams and include twelve impoundments. 

The four surface water systems are Walnut Creek, South Walnut Creek, and two unnamed 

tributaries, one of which drains the area below the landfill. The Upper Church and McKay 

ditches are man-made diversions which route water through the PPA for inigation purposes. 

Walnut Creek is the main channel of the watershed and includes the county clay and gravel pit 

pond (CP3), the A-series ponds, and the lower intermittent portion of the creek. South Walnut 

Creek contains the B-series ponds. Aquatic habitat is limited in both the A and B-series ponds 

by operation of th'e retention system. Yet, these ponds are part of a water treatment facility and 

need to be drained or rerouted periodically. 

The physical and chemical analyses for Walnut Creek watershed found a pH range of 7.5 to 9.0 

in fall with good dissolved oxygen (above 7.0 mg/l) for protection of aquatic life (Table 4.4.2-1). 

Nutrient levels were 0.6 to 5.2 mgfl for nitrate and 0.12 to 0.85 m u  for orthophosphate which 
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may be at background levels. Water quality samples were not collected from Walnut Creek 

watershed in spring. 

Major surface streams in Walnut Creek watershed have geen modified with two series of 

retention ponds. These ponds provide retention and treatment of water running off the industrial 

complex. These impoundments provide habitat for plants and animals adapted to the water level 

fluctuations. Aquatic organisms also provide water treatment functions. 

I 

There were 104 species of algae in periphyton and phytoplankton samples taken from the Walnut 

Creek watershed (Tables 4.4.2-7 and 4.4.2-8). Of these, 64 species (62 percent) were 

Chrysophyta (diatoms and golden-brown algae), 21 species (20 percent) were Cyanophyta (blue- 

green algae), and 14 species (14 percent) were Chlorophyta (green algae). 

1 

Benthic macroinvertebrate samples from Walnut Creek contained 16 and 59 taxa of benthic 

macroinvertebrates for spring and fall, respectively. Diptera had the highest species richness with 

10 and 24 species for spring and fall, respectively (Tables 4.4.2-9 and 4.4.2-10). 
-. 

Three species of fish were collected from Walnut Creek during the 1991 survey (Table 4.4.2-6). 

Fathead minnows were the most abundant species in collections. Predator fish, like largemouth 

bass, that feed on other fish, were not found in the samples. One other notable species was 

goldfish, an introduced species, observed in the clay pit (CP3) pond. Schools of 20 to 30 

individuals were observed on numerous occasions. I 

Walnut Creek, Tributaries, and Ditches 

There were 42 species present in the phytoplankton samples (Table 4.4.2-7). The most frequently 

observed species were diatoms and golden-brown algae with 29 species (69 percent), blue-green 

algae and green algae each with five species (12 percent). Sixty-four species of periphyton were 

collected (Table 4.4.2-8). The most frequently observed species were diatoms and golden-brown 

algae with 36 species (56 percent),green algae with 14 species (22 percent), and blue-green algae 

with 10 species (1 6 percent). Benthic macroinvertebrate samples collected in spring and fall 

69 



contained 16 and 59 taxa, respectively (Tables 4.4.2-9 and 4.4.2-10). Aquatic worms and Diptera 

were the two most abundant taxa. 

Isolated Ponds 
The only isolated pond in the Walnut Creek watershed was CP3, a clay pit. No periphyton 

sampling was conducted and benthic macroinvertebrates were only collected in fall. A total of 

10 species were present in the phytoplankton samples (Table 4.4.2-7). The most frequent species 

in samples were diatoms and golden-brown algae with 4 species (40 percent), and green algae 

and blue-green algae each with 3 species (30 percent). 

contained five taxa (Table 4.4.2- 10). 

Benthic macroinvertebrate samples 

4.4.2.3 Rock Creek Watershed 

The Rock Creek watershed is best characterized as an intermittent stream fed mainly by 

numerous groundwater seeps. It flows southwest to northeast. The main channel has five 

tributaries entering; four at the southwest portion of the watershed and one to the north. The 

groundwater seeps create many small pools that are present year round. These small pools are 

critical habitat for aquatic plants and animals adapted to the semiarid environment. Three 

impoundments are also present in the Rock Creek drainage, two on the southern most tributary, 

and one (SW 108) 0.15 mi from the northern RFP border. Only one, Lindsay Pond, maintains 

full pool throughout the year; therefore, the amount of open water in the watershed is limited. 

__ 

. 

The physical and chemical analyses*for the Rock Creek drainage ranged for pH from 7.0 to 9.0 

and for dissolved oxygen from 8.2 to 13.2 mg/l), which is indicative of good water quality 

(Table 4.4.2-1). Nutrient levels were 0.5 to 1.5 mg/l for nitrate and 0.42 to 4.1 m u  for 

orthophosphate; these are abundant but natural concentrations of these nutrients based on 

availability in the soils and decomposing plant material. 

As with Woman Creek watershed, similar conditions of intermittent flows that affect species exist 

in Rock Creek watershed. There were 102 species of algae collected in periphyton and 

phytoplankton samples (Tables 4.4.2- 1 1 and 4.4.2- 12). Of these, there were 67 species 
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(66 percent) of Chrysophyta (diatoms and golden brown algae), 16 species (16 percent) of 

Cyanophyta (blue-green algae), and 14 species (14 percent) of Chlorophyta (green algae). 

Benthic macroinvertebrate samples from Rock Creek contained 53 and 59 taxa for spring and fall, 

respectively. Three species of fish were collected from Rock Creek during the 1991 survey 

(Table 4.4.2-6). Few fathead minnows were found in the stream segments of Rock Creek. 

Lindsay Pond in Rock Creek had diverse fish populations with largemouth bass and white suckers 

being most abundant. 

Rock Creek and Tributaries 

Phytoplankton and periphyton sampling results were the similar to the general Rock Creek 

watershed summary in the previous section. Benthic samples from Rock Creek contained 52 and 

59 taxa in spring and fall, respectively. A diverse and healthy aquatic ecosystem exists in Rock 

Creek and its tributaries. 

, Isolated Ponds 
-_ 

Only benthic macroinvertebrates were collected during spring in CPI, the only isolated pond on 

the Rock Creek watershed. Thirteen taxa were collected; Amphipoda, Gastropoda, and Diptera 

were the most abundant taxa (Tables 4.4.2-13 and 4.4.2-14). 

4.4.2.4 Comparison of Aquatic Watersheds 

Seasonal fluctuations in the availability of surface water throughout the year would equally affect 

the populations and species of organisms in the Woman Creek, Walnut Creek, and Rock Creek 

watersheds (see Section 4.3.6 for related comparison of terrestrial watershed). Only two sample 

periods (late spring and early fall) were used to characterize the aquatic habitats. Therefore, 

although detailed comparisons of the aquatic communities are not possible, good biological 

diversity was confirmed. Some components of the ecosystem were consistent among the three 

watersheds. For example, water quality did not show great differences between the watersheds 

but did vary between pond and stream habitats. The most notable feature of water quality was 

the high background nutrient levels for nitrogen and phosphorus chemical forms, especially in 

the fall. Two reasons for higher concentrations in the fall are (1) plants that had incorporated 
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the nutrients in living tissue began to degrade at the end of the growing season, and (2) nutrients 

available in surface water were not being removed as quickly by growing plants. 

Woman Creek watershed, with 37 ha (91 ac) of marshland habitat, had the largest quantity of 

good quality aquatic habitat at RFP and the highest taxa diversity of the three watersheds at RFP 
for phytoplankton (83 species), periphyton (94 species), benthic macroinvertebrates (1 1 1 taxa), 

and fish (7 species). The reasons for the higher diversity of all plant and animal groups sampled 

may result from a larger number of different habitat types (ponds, irrigation ditches, water 

collection systems) present in  this drainage coupled with good water quality. 

Walnut Creek watershed, with 31 ha (77 ac) of marshland habitat, had the second largest quantity 

of aquatic habitat and the most open water. However, health and safety considerations initially 

limited collections and the number of different taxa collected may be underestimated. Walnut 

Creek had similar diversity, however, to the Rock Creek watersheds for periphyton (44 species), 

phytoplankton (44 species), benthic macroinvertebrates (59 taxa), and fish (3 species). The A- 

and B-series ponds on Walnut Creek have created a large amount of pond habitat in the 

watershed. Because pond habitats are more stable these habitats differ less (similar current 

velocities, substrates, etc.) than stream habitats and thus show less diversity among taxa. 

Rock Creek watershed, with 19 ha (48 acres) of marsh habitat, had the least aquatic habitat of 

the three drainages.at RFP. The number of different taxa collected may underestimate the actual 

diversity of plant and animal groups because of fewer samples being taken from this drainage 

than from Woman Creek. Only one impoundment exists in Rock Creek, Lindsay Pond. 

Therefore, aquatic habitat in this stream channel was more susceptible to intermittent flow than 

Woman Creek and Walnut Creeks with their multiple ponds. Rock Creek had the second highest 

diversity of phytoplankton (79 species), but had similar diversity of periphyton (63 species), 

benthic macroinvertebrates (59 taxa), and fish (3 species) to Walnut Creek. Rock Creek’s diverse 

terrestrial habitats, plant and animal communities, and reduced human activity, result in  more 

undisturbed naturd habitat than the other two watersheds at RFP. 
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4.5 THREATENED AND ENDANGERED SPECIES 

Species of concern are rare plant and animal species that have been listed as endangered or 

threatened, or are candidates for listing under provisions of the Federal Endangered Species Act 

(1973, as amended), or are designated in the Colorado list as State Species of Special Concern. 

State and Federal regulations protect both the populations and critical habitats of these species. 

The U.S. Fish and Wildlife Service (USFWS) manages the Federal program. It should be noted 

that not all state listed species are included on the Federal threatened and endangered species list. 

Federally listed species are rare across their entire ranges. State listing of a species may only 

be an artifact of political (state) boundaries. For example, the rarity of a species in Colorado 

may be due to limited habitat, while in states of more optimum habitat, the species is quite 

common. The species that are present, or have potential habitat at RFP, are listed in 

Table 4.5.1-1 , as adapted from draft Environmental Management Document (EMD) Manuals 5- 

21000-OPS-F0.21 (DOE 1991a) and 3-21000-ADM-NEPA.12 (DOE 1991b). These manuals 

present specific physical descriptions and habitat requirements for each listed species. Species 

of concern found during the field surveys are identified and discussed in detail below. 

.- 

_ _  
4.5.1 Plant Species of Concern (Flora) 

The potential for rare plant species to occur on the RFP site is determined by their distributions 

and habitat requirements. Five plant species of concern have the potential to occur at RFP 

including one Federally listed threatened plant species, Plateau (a.k.a. diluvium and Ute’s) lady’s 

tresses (Spiranthes diluvialis); two federal candidate species, Colorado butterfly plant (Gaura 

neornexicana var. colorademis) and Bell’s twinpod (Physaria belfii); and two Colorado Species 

of Concern assigned the status of Colorado 3 (CO-3), Gay-feather (Lianis lugulisvfis) and 

toothcup (Rotafa rarnosior). None of these species was discovered at RFP during specific 

searches nor during routine plant community sampling. 

One Colorado Species of Special Concern, forktip threeawn (Aristida basirarnen), was found. 

Further information regarding these species is provided in treatises, lists of plants, and reports 
I 

for the area, including data compiled by the Colorado Natural Areas Program and the Colorado 

I Native Plant Society. 
I 

I 
.. 
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4.5.1.1 Forktip Threeawn 

Forktip threeawn, a member of the Grass Family (Poaceae), is limited to a few sites on sandstone 

outcrops and disturbed areas in the lower foothills of the Front Range (Weber 1990). This 

species is one of two annuals in the genus Aristida. Forktip threeawn grows to a height of 50 

cm (20 in) and has a central awn that is loosely coiled at the base. A small population of this 

species was observed in a sandy disturbed site along the railroad tracks southwest of the 

industrial area; this is the same location reported by Weber et al. in 1974. Although forktip 

threeawn is rare in Colorado, it occurs more commonly in surrounding states. Because it grows 

in isolated populations in Colorado, this species carries the CO-3 designation for a Species of 

Special Concern. 

4.5.2 Animal Species of Concern (Fauna) 

As with plants, the potential for rare animal species to occur on the RFP site is also determined 

by their known distributions and habitat requirements. Two federally listed endangered species 

have been sighted at RFP: peregrine falcon (Falco geregrinus) and bald eagle (Haliaeetus 

lecocephalus). Federally listed Category 2 species that occur at RFP are the ferruginous hawk 

(Buteo regalis), the loggerhead shrike (Lanius ludovicianus), and the Preble’s meadow jumping 

mouse (Zapus hudsonius preblei). Further information was obtained from museum records and 

reports for the area, including data compiled by the Colorado Division of Wildlife. 

- 

4.5.2.1 Bald Eagle 

Bald eagles, members of the Eagle and Hawk Family (Accipitridae), are on the Federal list as 

endangered. Bald eagles are easily recognized by their large size (wing span up to 2.4 m [8 ft]) 

and dark plumage set off by the white head and tail in adult birds. Immature bald eagles are 

easily confused with immature golden eagles because both have dark plumage with mottled 

patches of white. Bald eagles do not develop the distinctive white head and tail until their 

second year. This species occurs at RFP as irregular visitors during the winter, or as migrants 

during the spring and fall. ’ Bald eagles have been observed soaring over the industrial area and 

flying low over the Rock Creek drainage. , None has been observed to roost or actively pursue 

prey on RFP, though individuals have been observed perching on utility poles in the northeast 

corner of the buffer zone. 
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4.5.2.2 Peregrine Falcon 

Peregrine falcons, members of the Falcon Family (Falconidae), are on the Federal list as 

endangered. As with other falcons, the peregrine is recognized by its long pointed wings, slim 

body, and fast pigeon-like flight. Adults are crow size with a wing span of 2.1 m (3.5 ft). light 

below, and slaty-gray across the back. Peregrines can be distinguished from the similar prairie 

falcon by their distinct dark helmet, darker color and lack of dark axillary patches under their 

wings. 

Peregrine falcons occur as migrants at RFP but have not been observed during the breeding 

season. Two individuals of this species were observed in early fall 1991. One was flying from 

west to east near the west gate. The other was observed perched on a powerline near Pond B-5 

and made an attempt to capture a killdeer. The USFWS Peregrine Falcon Recovery Plan 

discourages land use practices and development that may adversely affect the character of the 

habitat or prey base within a 16-km (9.9-mi) radius of a nesting cliff. Because there are two 

potential nesting cliffs ,within l l-km (6.8-mi) of RFP, the entire site is within the area of 

potential foraging habitat Although no nesting activities have been observed at RFP, a pair was 

reported as nesting approximately 10-km (6:2-mi) to the northwest of RFP in 1991. It is possible 

that the hunting territory of the nesting peregrines included RFP. 

4.5.2.3 Ferruginous Hawk 

Ferruginous hawks, members of the Eagle and Hawk Family (Accipitridae), are Federal 

Category 2 candidate species. This category includes species for which there are concerns about 

the viability of current populations, but for which there is presently insufficient evidence to 

support listing. Ferruginous hawks are large with wing spans of 2.8 m (4.7 ft), white beneath, 

and display rufous plumage on its back, legs, and tail. The tail has a white base that is easily 

seen against the dark feathers of the back. 

’ 

Ferruginous hawks were observed adjacent to the industrial area in winter, spring, and early 

s u m e r  1990-1991. Although nesting was not documented at RFP, a juvenile male was resident 

in the vicinity for a 6-week period in late spring and early summer 1991. This individual was 

observed hunting primarily in the riparian zone of Woman Creek and along the 881 Hillside, 
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directly south of the industrial area. Most observations of this species have been near prairie dog 

colonies southeast and northeast of RFP. Nests of this plains species are built on cliffs or in 

large trees. 
-- 

4.5.2.4 Loggerhead Shrike 

Loggerhead shrikes, of the Shrike Family (Laniidue), are distinctively marked gray, black, and 

white birds that are about 25 cm (10 in) in length. The black mask and white wing patches are 

distinctive field identification marks. This predatory bird is on the Federal list as Category 2 

t because of declining numbers. Loggerhead shrikes were observed occasionally throughout the 

year. 

4.5.2.5 Preble’s Meadow Jumping Mouse 

Preble’s meadow jumping mouse, a member of the Jumping Mouse Family (Zapodidae), is on 

the Federal list as a Category 2 subspecies. The Preble’s meadow jumping mouse is a small 

mouse of about 85 mm (3.5 in) body length and a disproportionately long tail of 147 mm 

(5.8 in). The pelage is olive yellow on the back and white underneath with no dark dividing 

band. Several Preble’s meadow jumping mice have been captured near Woman Creek. - 

No aquatic species of special concern were identified as having potential habitat at RFP. 

Potential habitat is available at RFP for other federal and state listed terrestrial species (refer to 

Table 4.5.1-1). However, none of these species was observed or is suspected’to occur at RFP. 

5.0 SUMMARY 

The plant and animal communities in Woman Creek, Walnut Creek, and Rock Creek watersheds 

were characterized at RFP during field studies in 1991 through early 1992. Terrestrial plant 

(including emergent wetland vascular plants) and animal taxa numbered 532 and 300, 

respectively. Aquatic plant species (non-vascular only) and animal taxa numbered 236 and 164, 

respectively. The actual number of taxa at RFP is higher than reported because some organisms, 

like fungi, submersed wetland plants, and non-arthropod invertebrates were not collected. 

’ 
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The most important factor affecting species diversity in communities is the amount of moisture 

available (xeric zone - dry; mesic zone - moderate moisture; and hydric zone - wet) to support 

plant growth, the primary producers in the food chain. Based on plant species known to grow 

in the habitats (Table 3.2.1-l), six plant communities were determined to exist among the three 

hydrologic gradient zones at RFP (Table 5.1-1). The total amount, by plant cover types, in all 

zones at REP is as follows: grasslands cover 82.3 percent (2,183 ha: 5,393 ac): disturbed areas 

like the industrial complex and clay pits that were formerly grasslands cover 12.0 percent (318 

ha; 785 ac); shrublands cover 1.6 percent (43 ha; 107 ac); woodlands cover 0.7 percent (20 ha; 

49 ac); and marshlands cover 3.3 percent (88 ha; 216 ac). The ecological importance of these 

cover types at RFP is not necessarily proportional to areal extent. For example, one of the most 

important cover types for wildlife is the riparian woodlands that provide only 0.5 percent (13.5 

ha; 33 ac) of the habitat area at RFP. Animals that inhabit plant communities were shown to 

select certain habitats because of the plant communities provided a source of water, and proper 

food and shelter. 

> 

The xeric zone, located on hilltops, occurs on 18 percent (48 1 ha: 1,189 ac) of RFP and contains ' 

- 91 species of plants. Two plant communities were found in this zone, xeric mixed grasslands 

and ponderosa pine woodlands. Most of the xeric mixed grasslands occurs in Rock Creek 

(56 percent) and Woman Creek (36 percent) watersheds (Table 5.1-1). Ponderosa pine 

woodlands only occur in watersheds of Rock Creek (79 percent) and Woman Creek (21 percent). 

Large mammals, like mule deer, use this zone for breeding grounds in the fall and winter 

foraging areas. Forage is available here in the winter because wind displaces and solar heat melts 

the snow cover to expose this habitat before other habitats at RFP. 

The mesic zone, located on hillsides, occurs on 77 percent (2,038 ha; 5,033 ac) of RFP and 

contains 149 species of plants. Two plant communities are found in this zone, mesic mixed 

grasslands and tall upland shrub. Mesic mixed grasslands occur primarily in Woman Creek 

(43 percent) and Walnut Creek (40 percent) watersheds (Table 5.1-1). Short grassland, reclaimed 

grassland and disturbed areas are three subcommunities of the mesic mixed grasslands. Prairie 

dog towns were found in the short grassland subcommunity; 85 percent of this habitat is in 

Woman Creek watershed. Mesic mixed grasslands habitat is important for mule deer and 
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gamebirds, as well as smali mammal species at RFP. The highest number of small mammal 

species was found in this area. The abundant small mammal food supply amacts predators like 

raptors and coyotes, and deer fed'in the mesic grasslands communities. Almost all of the tall 

upland shrub community, 99 percent'(11 ha; 27 ac), was located in Rock Creek watershed. This 

habitat provides an important mule deer birthing area and nesting habitat for owls, magpies, and 

shrubland songbirds. 

The hydric zone, located on valley floors and near stream channels, occurs on 5 percent (133 ha; 

329 ac) of RFP. This very diverse plant habitat contained 208 species in the riparian woodlands 

community and 162 species in the marsh community, a complex consisting of wet meadows, 

rushes, cattails, and open water. Seventy percent of the riparian woodlands community occurs 

in Woman Creek watershed. This community is used for nesting by the highest diversity of 

songbirds. The marsh community provides habitat for 3 percent (88 ha; 216 ac) of RFP. Open 

water occurs primarily as the result of irrigation ditching and construction of impoundments. The 

habitat was distributed in all three watersheds, with most (42 percent) occurring in Woman Creek 

(Table 5.1- 1). The marsh community provides habitat that attracts waterfowl, and, along with 

riparian woodlands community, is the location of most observations of snakes, skunks, and 

raccoons that are attracted by food availability. This community is an important nesting habitat 

I for red-wing blackbirds, marsh wrens and common yellowthroats. Mule deer frequently use the 

habitat for feeding during the early spring and bedding during hot.periods of the summer. 

There are several unique characteristics for each of the watersheds at RFP. Woman Creek 

watershed, the southernmost watershed, has the largest drainage area within RFP (1,144 ha; 2,826 

ac). The xeric zone (15%) and hydric zone (5%) are minor components of the overall habitats 

in Woman Creek watershed. The mesic zone contains 79% of all habitats within Woman Creek 

watershed; the predominant plant community is mesic mixed grassland (55%). The short grass 

subcommunity provided only 3% of the vegetated area within Woman Creek watershed and 86% 

of that community type at RFP. The largest area of the marshland complex (37 ha; 91 ac) occurs 

in Woman Creek watershed. 
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-Walnut Creek watershed, the centrally located watershed at RFP, is the second largest watershed 

within RFP (878 ha; 2168 ac). The western boundary of RFP is near the upper drainage 

boundary for Walnut Creek. The xeric zone (4%) and hydric zone (5%) had small areal 

contributions in Walnut Creek watershed while the mesic zone accounted for 92% of all 

vegetation communities. Sixty-six percent of the mesic zone was mesic mixed grassland. Also 

in the mesic zone is the largest disturbed area (173 ha; 427 ac) of watersheds at RFP, the 

industrial complex footprint. The disturbed area includes roadways, buildings, parking lots, and 

storage yards; some wildlife, like passerine birds that use buildings for nesting sites, benefit from 

the disturbed areas. 

-- 

Rock Creek watershed, the northwestern watershed, has the most diverse topographic relief and . 

the smallest areal extent (629 ha; 1554 ac) within RFP. The xeric zone, primarily xeric mixed 

grassland, accounts for 43% of the plant community area within Rock Creek watershed and 57% 

of all xeric habitats at RFP. The xeric mixed grassland is important for survival of mule deer 

during the fall and winter months. The largest vegetated area (52%) is within the mesic zone 

(325 ha; 803 ac). Mesic mixed grassland is the most abundant vegetation type (38%). Rock 

Creek watershed holds 99% of the tall upland shrub communities; providing high quality habitat 

for rearing of young wildlife. 

Several rare species that are protected by the Federal Endangered Species Act or that are on the 

List of Colorado Species of Special Concern may occur in the vicinity of RFP. Forktip threeawn, 

a Colorado listed species, was the only rare plant found at RFP. Two Federally listed endangered 

animal species were sighted at RFP, although these species were not considered to be residents, 

i.e., to roost or nest there. These endangered species were peregrine falcon and bald eagle. 

Federal candidate species observed at RFP were ferruginous hawk, loggerhead shrike, and 

Preble's meadow jumping mouse. 

' 

6.0 CONCLUSIONS 

Two federal endangered species, three federal candidates, and one Colorado candidate 
species -occur on RFP. 
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A diverse and healthy terrestrial and aquatic ecosystem, based on species diversity and 
abundance, occurs at RFP. 

The riparian habitats (hydric zone), with 253 plant species and 271 animal taxa, have the 
greatest species abundance and diversity. Though. riparian habitats represent only 
5 percent of the total area at RFP, impacts to these ' habitats would have a 
disproportionately large adverse effect on plant and animal populations at RFP. 

Mesic mixed grasslands is the largest plant community covering 54 percent of RFP. The 
mesic zone includes 77 percent of all plant communities at RFP. 

Woman Creek, Walnut Creek, and Rock Creek watersheds each provide important habitat 
for wildlife. Woman Creek drainage provides 70 percent of the riparian woodland 
community on site; Walnut Creek drainage provides the most open water, which attracts 
waterfowl; Rock Creek has the most diverse habitats, and because of topography and 
plant communities, provides fawning areas for mule deer and other animals. 

Industrial activities (buildings, roadways, parking lots, and storage areas) affect 20 percent 
of Walnut Creek watershed and 12 percent of all watersheds at RFP. 

Recovery of disturbed plant communities at RFP and re-development of native plant 
communities proceeds slowly because of the semiarid climate. 

7.0 REFERENCES CITED 

Alldredge, A.W., et al. 1990. C.S.U. Deer Study. (Unpublished Report) 

Alexander, L.E. 1979. Mule Deer Food Habits in Relation to Forage Availability at Rocky 

- 

Flats, Colorado. M.S. Thesis, Colorado State University, Fort Collins. 

Alexander, L.E. 1980. Forage Selection by Mule Deer at Rocky Flats. Ph.D. Dissertation, 
Colorado State University, Fort Collins. 

Armstrong, D. 1972. Rocky Mountain Mammals. Rocky Mountain Nature Association, Inc. 

Arthur, W.J. 1977. Plutonium Intake by Mule Deer at Rocky Flats, Colorado. M.S. Thesis, 
Colorado State University. 

Bonham, C.D. 1989. Measurements for Terrestrial Vegetation. John Wiley and Sons, New 
Y ork. 

Borror, D.J. and R.E. White. 1970. A Field Guide to Insects of North America North of 
Mexico. HoughtonlMifflin Co. Boston. 404 p. 

80 



Brown, F.M., D. Eff, and B. Rotger. 1957. Colorado Butterflies. Museum of Natural History, I 

Denver, CO. 

Capinera, J.L., and T.S. Sechrist. 1982. Grasshoppers (Acndidae) of Colorado: Identification, 
Biology and Management. Colorado State University, Fort Collins, Colorado. 161 p. 

Clark, S.J.V. 1977. The Vegetation of Rocky Flats, Colorado. MA Thesis, University of 
Colorado, Boulder, Colorado. USERDA Contract No. E(11-1-2371). 

Clark, S.V., PJ.  Weber, V. Komarkova, and W.A. Weber. 1980. Map of Mixed Prairie 
Grassland Vegetation. Rocky Flats, Colorado. Institute of Arctic and Alpine Research. 
University of Colorado, Boulder. Occasional Paper No. 35. 66 p. 

Colorado Mined Land Reclamation Board (CLRMB). 1988. Guidelines for Compliance With 
Land Use and Vegetation Requirements of the Colorado Mined Land Reclamation Board for 
Coal Mining. 

Division of Parks & Outdoor Recreation, Colorado Natural Areas Program (CNAP). 1991. 
Colorado Natural Areas Program. 

Department of Energy (DOE). 1989. U.S. Department of Energymocky Flats Plant Site 
Environmental Report for 1989 (RFP-ENV-89). 

DOE. 1990. 1989 Population, Economic and Land Use Data Base for 
Rocky Flats Plant, U.S. Department of Energy, Rocky Flats Plant, Golden, Colorado. 

DOE. 1990a. U.S. Department of Energymocky Flats Plant Site Environmental Report for 1990 
(RFP-ENV-90). 

DOE. 1991. EMAD Operating Procedures Manual. Manual No. 5- 
21200-OPS-EE. August 1991. 

DOE. 1991a. Environmental Management Department Operations Procedure 5-21000-OPS- 
F0.21, Protection of Threatened and Endangered and Special Concern Species (Draft). 

DOE. 1991b. Environmental Management Department Administrative Procedure 3-21000-ADM- 
NEPA.12, Identification and Reporting of Threatened and Endangered and Special Concern 
Species (Draft). 

DOE. 1992. Final Ground Water Assessment for Rocky Flats Plant. 

Hurr, R.T. 1976. 'Hydrology of a Nucleai-processing Plant Site, Rocky Flats, Jefferson County, 
Colorado. U.S. Geological Survey, 76-268:l-68. 

Leichleitner, R.R. 1969. Wild Mammals of Colorado: Their Appearance, Habits, Distribution 
and Abundance. Pruett Publishing Co., Boulder, CO. 254 p. 

81 



Mueller-Dombois, D., and Ellenberg, H. 1974. Aims and Methods of Vegetation Ecology. John 
Wiley and Sons, New York. 

Ribic, C.A. 1978. Summer Foods of Coyotes at Rocky Flats, Colorado. Southwestern 
Naturalist. 23: 152-153. 

Scott, G.R. 1965. "Nonglacial Quaternary Geology of the Southern and Middle Rocky 
Mountains" in The' Quaternary of the United States; Princeton University Press, p. 243 - 254. 

Shimwell, D.W. 197 1. The Description and Classification of Vegetation. University of 
Washington Press, Seattle. 

Stebbins, R.C. 1985. A Field Guide to Western Reptiles and Amphibians. Houghton/Mifflin 
Co., Boston. 

US Department of Agriculture (USDA), 1980. Soil Survey of Golden Area, Colorado. 

US Department of the Interior, Fish and Wildlife Service (USFWS). 1990. Federal Register, 50 
CFR Part 17, Endangered and Threatened Wildlife and Plants; Review of Plant Taxa for 
Listing as Endangered or Threatened Species Notice of Review. February 2 1, 1990. 

USFWS. 1991. Endangered and Threatened Wildlife and Plants. 50 CFR 17.1 1 & 17.12. July 
15, 1991. 

USFWS. 1991a. Federal Register, 50 CFR Part 17, Endangered and Threatened Wildlife and 
Plants; Review of Animal Candidate Review for Listing as Endangered or Threatened Species 
Proposed Rule. November 21, 1991. 

Weber, W.A., G. Kunkel, and L. Shultz. 1974. A Botanical Inventory of the Rocky Flats AEC 
Site, Final Report. COO-237 1-2. University of Colorado, Boulder, Colorado. July 31. 

Weber, W.A. et al. 1990. Colorado Flora: Eastern Slope. University Press of Colorado, 
Boulder. 396 p. 

Whicker, F.W., C.A. Little, and T.F. Winsor. 1974. Plutonium Behavior in the Terrestrial 
Environs of the Rocky Flats Installation. In Environmental Surveillance Around Nuclear 
Installations, Vol. 11. IAENSM- 180/45. International Atomic Energy Agency, Vienna, VA. 

Whicker, F.W., A.W. Alldredge, K.G. Doxtader, L. Fraley, Jr., J.E. Johnson, W.C. Nelson and 
T.F. Winsor. 1973. Radioecology of Some Natural Organisms and Systems in Colorado: 
1 1 th Annual Progress Report, AEC Contract. Department of Radiology and Radiation 
Biology, Colorado State University, Fort Collins. 91 p. 

Whittaker, R.H. 1975. Communities and Ecosystems. Macmillian Publishing Co. Inc. NY. 

82 



Zillich, J.A. 1974: Biological Impacts of Rocky Flats, Wastes Discharged to Surface Waters. 
Second Atomic Energy Commission Environmental Protection Conference, Albuquerque, NM. 

. .  

.- 

I -. 
83 



SECTION 8.0 

FIGURES 



-N- 

I 

INDUSTRIAL 
I 

OU1 Ecology Study WEST ACCESS 

APPROXIUATE SCALE: 
1--1 MILE 

U.S. DEPARTMEKT OF ENERGY 
Rocky Flats Plant, Golden, Colorado 

BASELINE BIOLOGICAL CHARACTERIZATION 

General Location of 
Rocky ,Flats Plant 

Figure 1.2-1 
om-c 9 %  JUNE 1992 



N 

E w- 

3.0 7 . 0  15.0 15+ - 
WIND SPEED CLASS BOUNDARIES 

NOTES : 
DIAGRAM OF THE FREOUENCY OF 
OCCURRENCE FOR EACH WIND DIRECTION. 
WIND DIRECTION I S  THE DIRECTION 
FROn WHICH THE WIND IS BLOWING. 

NORTH 7 .4  PERCENT OF THE TIME. 

( KTERS/SECOM)) 

EXAMF'LE - WIND IS BLOWING FROM THE 

S 

Figure 2.2-1 Wind Rose for Rocky Flats Plant,  1989 and 1990Combined Data 
Source:  DOE 1989 .  l9OOa 





I 

INSFT R 
NDEX M SOIL MAP UNITS AT RFP 

16-2l 
18 
19-30 
I1 
1142 
Is 
M 
P 
10 
I 
.oo 
.02-103 
.11 
28 
39 
99 
.68 
.69 
.74 
.I6 

)emrti clay loam 
h a  cobbly day bun 
)tnva-Kulch clay b a s  
ha-KutCb-Midway clay barns 
Lglcarood day ban 
?atirons v q  oqbbly saody bm 
'Iathons v q  stony sandy barn 
hvason toan 
~dca-RimcaSlmdlcy  cobbly day bams 

Ntderlrod very cobbly sandy loam 
Nunn clay loam 
Pits, pave1 
W o n  cly bam 
Rock outcrop, d i m t p y  
Stmdky-Nunn gravelly clay l o m s  
Valmoclt clay barn 
ValdkampNcddand vay mbbly sandy loam 

Yoda Variant-Midway wmplcx 
Wtlb-an-LCydm a~bbly  bms 

-- Approximate Indugrial Area Boundary 

Meters 

. Feet 

U.S. DEPARTMENT OF E N E R G Y  
Rocky F l a k  Plant 
Golden, Colorado 

HASEUNE B!OLOGICAL CYAQACTERIZATION 

Soils Map of 
Rocky Rats Plant. 19SO 

Figure 2.4-1 
*d.pd I- UJUA V l W l  1' 





1 

LEGEND 

3789 W d l  Number 

U.S. DEPARTMENT OF ENERGY 
Rocky Rats Plant 
Coldeo. Colorado 

Water Level Contour 
Uppermost Hydrostratigraphic Unit 

Figure 2.5-1 
uod, 1": ar+ SA-, 



I! 

ROCKY FLATS Pt 
.. 

. . . .. 



MGOlE 

LEGEND 

0 

A 

Relotbe Abundance Transect Start Point 

Bird Survey Transect Stort Point 

Small Mommol Site 

R Suffix indicates OU1 reference site 
B Suffix indicates Boseline site 

CI C /  Watershed Boundories 

& Open water 

Note: For terrestriol somple sites 
in Inset Area, refer to Figure 5.2-2 

0 305 610 
P 

Scale in Meters 

0 1000 2000 - . .  

Scale in Fee! 

U.S.  DEPARTMENT O F  ENERGY 
Rocky Flak PIanL 
Golden, Colorado 

BASELINE ElO\OClCAL CHARACTEKIZATION 

Terrestrial Sample Sites 

Figure 3.2-1 
O m 4 q  UL-t ruom I.  



WOMAN 
CREEK 

WATERSHED 

. 



ROO38 
0 

4 LEGEND 

150 

h A Bird Survcy Trorisect ( E d e n )  

0 Relotive Abundance Tronsect 

Srnoll Mammal Site 

Start Point 

Start Point 

0 
A Suffix indicates OUI study site 

Scale in Mctcrs 
0 500 

Scale ,in Feet 
-a 

- 

. .- 

U.S.  DEPARTMENT OF ENERGY 
Rocky Flats Plant 
Golden, Colorado 

BASELINE BIOLOGICAL CHARACTERIZATION 

Tcrrestrial Sample Sites 
(Inset Area from Figure 3.2-1) 

Figure 3.2-2 
Drawing 3 A L - 1  AUGUST 1' 

, I  



U 

f : 



LEGEND 

' 'Pond Study Sites 

Streom Study Sites 

4 Open Water 

C/  Watershed Boundories 

Pond Stations 
A-1 = W A l  
A-2 SWA2 
A-3 - WA3 
A-4 = SWA4 

6-1 = SwBl 
8-2 = swB2 
e-3 = swB3 
e-4 = s w B 4  

c-1 = swcl 
c-2 = SWCZ 

0-1 = SEPNl 
D-2 = SEPN2 

e-5, = swB5 

4 
i 

0 610 

Scole in Meters 

0 1000 2000 
P 

a 
Scole in Feel 

US. DEPARTMENT OF ENERGY\ 
Rocky Flats Plant 
Golden, Colorado 

BASELWE BI0U)CICAL. WARACTERIZATION 

Aquatic Study Sites 

Figure 3.3-1 
0uX57 11 m-c m-? 



a, 
C

 
0
 

N
 



c
 

Q
) 

2 Q
) 
a
 

. 



a, 
c
 

No 3
 

0
 

.- L I
 

Q
) 
c
 

No 0
 

X
 

.- & 
\ , 





I 

1 
'ROPERTY LINE 
t 

I 

LEGEND 

Raptor Nest Location 

0 Woterfowl Nest Location 

-> Watershed Boundory 

4 Open Water 

' 4  -y- 

0 610 

Scale in Meters 

0 1000 2000 - 
Scale in Feel 

U . S .  DEPARTMENT OF ENERGY 
Rocky Flats Plant 
Golden. Colorado 

BASELINE BIOLOGICAL CHARACTERIZATION 

Raptor and Waterfowl Nest .  
Locations, 1991 

Figure 4.3-3 
.0*"0 =-, rrun 





LNUT 

Legend 

A = Lorge Colony off RFF' 
8 = Extention of East Gate 

GJlony 

Prairie Oog Colony - / Wotershed Boundary 

4 Open Water 

-N- 

0 605 

Scale in Metem 
b 
0 2000 

Scale in Fcct 

U..S. DEPARTMENT OF ENERGY 
ROCKY FIATS ?LAN1 
GOLDEN. COLORADO 

BASELINE BIOLOGICAL CHARACTERIZATION 

Prairie Dog Colonies a1 RFP. 1991 

I\ugurt l !  
Figure 4.3-4 

O m i n g  6BL-1 



I i 

MeBk Mixed Grassland 66% 
I 

Mesic Zone 

Hydric Zone 

Figure 4.3-5 Plant  Communities in Woman Creek Watershed at  Rocky Flats P lant ,  1991  





-_
_

 
. 

. __ ... . . 
. __ 

bp 
c
 

13 
3
 

J= 
L
 

0
 

v
 

-0
 

E
 

m
 

‘0
 

0
 

- s aJ 
C

 

a
 m
 

Q
) 

a, 
‘0

 
c
 
0
 

a
 

.- 2 

a
 c 
0
 

N
 

0
 

.- I
 

J2 



.. . . . .. . . . 

SECTION 9.0 

. -  
I 

TABLES 

\ 



Table 221. Pacart Wmd Diredon by Four Wmd-Speed C l a w  at Rocky Flats Plant, 1989 and 1990 

Nw I I 2.93 I 4.71 I 3.02 I 0.13 I 10.79 
N N W  2.72 1 4.26 I 0.70 I 0.01 I 7.69 

Source: DOE 1989,1990a 
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Mesic Mixed Glassland Shon Grassland Reclaimed Grassland 
Big Bluestem Buffalo grass Smooth Brome 
Li~t le  Bluestem Blue Grarnma Western Wheatgrass 
Pnirie Dropseed CheaQrass 
Canada Blueerass Red Threeawn 

Table 3.2.1-1. Characteristic Species of Plant Communities Mapped a!Rocky Flats Plant. 1991 (1) 

Tall Upland Shrub 
Hawthorn 
Chokecherq 
Wild Plum 
Wesrcrn Wheatmaus 

Arnica ! I I I 

White Sage 
Blue G r a i n m  
Side-oats Gramma 
Cheawrass 

Sages (several) I I I 
White Aster 

Cacti (several) Canada Bluegrass 
Kentucky Bluegrass 
Y m O W  

Aster 

hiilkvetch (several) 
Golden Aster 
Curlv-ton Gurnwced 

Alyssum 
hlilkvetch (several) 
Fleabane (several) 

Larkspur 
Catnip 
Poison Ivv 

Golden Aster I I I 
Larkspur 1 
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Table 3.2.1-1. Characteristic Species of Plant Communities Mapped at Rocky Flats Plant. 1991 (1) 

( I )  Communities are grouped according to hydrologic zones. 
(2) These are important habitats. fhough not plan! communides. and were nupped lo complete the 

description of the ground surface coverage at RFP. 



Table 3.2.2-1. Species of Special Interest at Rocky Flats Plant Page 1 of 3 

INVERTEBRATES 
Montane Pawnee Skipper * 

FISH 
Johnny Darter * 
Plains Topminnow * 

REPTILES 
Texas Homed Lizard * 

WATERFOWL AND SHOREBIRDS 
Common Loon 
Arctic Loon 
Red-necked Grebe 
Homed Grebe 
Eared Grebe 
Western Grebe 
Clark’s Grebe 
Pied-billed Grebe 
American White Pelican 
Double-crested Cormorant 
Great Blue Heron 
Green-backed Heron 
Snowy Egret 
Black-crowned Night-Heron 
White-faced Ibis * 
Tundra Swan 
Canada Goose 
Greater White-fronted Goose 
Snow Goose 
Mallard 
Gadwall 
Pintail 
Green-winged Teal 
Blue-winged Teal 
Cinnamon Teal 
American Wigeon 
Northern Shoveler 
Wood Duck 
Redhead 
Ring-necked Duck 
Canvasback 
Greater Scaup 
Lesser Scaup 

- 

- Common Goldeneye 

Hesperia leonardus montanus 

Etheostoma nigrum 
Fundulus sciadicus 

Phrynosoma conutum 

Gavia immer 
Gavia arctica 
Podiceps grtsegena 
Podiceps auritus 
Podiceps nigricollis 
Aechmophorus occidentalis 
Aechmophorus clarkii 
Podilymbus podiceps 
Pelicanus erythrorhynchos 
Phalacrocorax auritus 
Ardea herodias 
Butorides striatus 
Egretta ihula 
Nycticorar nycticorax 
Plegadis chihi 
Cygnus columbianus 
Branta canadensis 
Anser albifrons 
Chen caerulescens 
Anas platyrhynchos 
Anas strepera 
Anas acuta 
Anas crecca 
Anas discors 
Anas cyanoptera 
Anas americana 
Anas clypeata 
Air sponsa 
Aythya americana 
Aythya collaris 
Aythya valisineria 
Aythya marila 
Aythya afinis 
Bucephala clangula 



Table 3.2.2.-1. Species of Special Interest at Rocky Flats Plant (Continued) Page 2 of 3 

WATERFOWL AND SHOREBIRDS (Cont.) 
Bufflehead Bucephala albeola 
Harlequin Duck * Histrwnicus histrionicus 
Oldsquaw Clangula hyemulis 
Ruddy Duck Oxyura jamaicensis 
Hooded Merganser Lophodytes cucullatus 
Common Merganser Mergus merganser 
Red-breasted Merganser I Mergus serrator 
Piping Plover * Charadrius melodus 
Mountain Plover * Charadrius montanus 
Long-billed Curlew * Nwnenius americanus 
Sandhill Crane Grus canadensis 
Whooping Crane * Grus americana 
American Coot Fulica americana 
Least Tern * Sterna antillarum 

RAPTORS 
Turkey Vulture 
Northern Goshawk 
Sharp-shinned Hawk 
Cooper’s Hawk 
Red-tailed Hawk 

.- Broad-w i nged Hawk 
Swainson’s Hawk 
Rough-legged Hawk 
Ferruginous Hawk * 
Golden Eagle 
Bald Eagle * 
Northern- Harrier 
Osprey 
Gyrfalcon 
Prairie Falcon 
Peregrine Falcon * 
Merlin 
American Kestrel 
Barn Owl 
Western Screech Owl 

I Flammulated Owl 
Great Homed Owl 
Snowy owl 
Burrowing Owl 
Long-eared Owl 
Short-eared Owl 
Northern Saw-whet Owl 

Cathartes aura 
Accipiter gentilis 
Accipiter slriatus 
Accipiter cooperi 
Buteo jamaicensis 
Buteo platypterus 
Buteo swainsoni 
Buteo lagopus 
Buteo regalis 
Aquila chrysaetos 
Haliaeetus leucocephalus 
Circus cyaneus 
Pandion haliaetus 
Falco rusticolus 
Falco mexicanus 
Falco peregrinus 
Fa lco co lumba r ius 
Falco sparverik 
Tyto alba 
Otus kennicottii 
Otus jlammeolus 
Bubo virginianus 
Nyctea scandiaca 
Athene cunicularia 
Asio otus 
Asio Jammeus 
Aegolius acadius 



Table 3.2.2.-1. Species of Special Interest at Rocky Flats Plant (Continued) Page 3 of 3 

GAME BIRDS 
Sharp-tailed Grouse * 
Bobwhite 
Ring-necked Pheasant 
Chukar 
Wild Turkey 

SMALL MAMMALS 
Preble’s Meadow Jumping Mouse * 

MEDUIM-SIZED MAMMALS 
Eastern Cottontail 
Desert Cottontail 
Whitetail Jackrabbit 
Blacktail Jackrabbit 
Black-tailed Prairie Dog 
Fox Squirrel 
Northern Pocket Gopher 
Plains Pocket Gopher 
Beaver 
Muskrat 
Porcupine 

- 
CAW1 V 0 RES 
Coyote 
Red Fox 
Swift Fox * 
Gray Fox 
Raccoon 
Long-tailed Wease 
Black-footed Ferret * 
Mink 
Badger 
Spotted Skunk 
Striped Skunk 
Bobcat 

LARGE MAMMALS 
Mule Deer 
White-tailed Deer 

Pronghorn 
’ Elk (Wapiti) 

Tympanuchus phasianellus 
Colinus virginiunus 
Phasiunus colchicus 
Alectoris chukar 
Meleagris gallopavo 

Zapus hudsonius preblei 

Sylvilagus floridanus , 

Sylvilagus audubonii 
Lepus townsendii 
Lepus californicus 
Cynomys ludovicianus 
Sciurus niger 
Thomomys talpoides 
Geomys bursarius 
Castor canadensis 
Ondatra zibethicus 
Ere th izon dorsal um 

Canis latrans 
Vulpes vulpes 
Vulpes velox 
Urocyon cinereoargenteus 
Procyon lotor 
Mustela frenata 
Mustela nigripes 
Mustela vison 
Taxidea taxus 
Spilogale putorius 
Mephitis mephitis 
Lynx r u .  

Odocoileus hemwnus 
Odocoile us Virginian us 
Cervus elaphus 
Antilocapra americana 

These species are on either Federal or Colorado Species of Special Concern lists. 



Table 4.3.1-1. Summary of Plant Species Numbers by Growth-form 

. .. 



Table 43.1-2 Areas Occupied by Plant Communities Mapped at  Rocky Flats Plant, 1991 

‘SHRUBLAND 1.6 
Bottomland Shrub 21 0 52 21.1 0.8 
Short Upland Shrub 220 28 11.3 0.4 
Tall b l a n d  Shrub 230. 27 10.9 0.4 

._L 

I I 

MARSHLAND 3.4 
Wet MeadowMarsh Ecotone 10 I 13 I 5.3 I 0.2 

WOODLAND 0.7 
I 110 I 33 I 13.4 1 0.5 

120 I 15 I 6.1 I 0.2 
ree Plantings I 130 I >1 1 1.0 1 0.0 

I I 1 I 

kihort Manh I 20 I 127 I 51.4 I 1.9 1 
30 1 39 I 15.8 I 0.6 

‘40 I 37 I 15.0 I 0.6 
1 I 

kota~s of Areas at  RFP I 6550 I ‘2652 I 100 1 
(1) 1 Hectare = 2.47Aues 



. .... . 
, 

i 

Xuic Mixed Grassland (Map Code 323) 1 Mean IMaximum 1Minimum I Range 
Stems per 100 square meters 

Cactus 80.3 147 29 118 
Mesic Mixed Gnssiand 

Woody Plants 5.1 47 0 47 

(Map Code 322) 
L 

Table 43.2-1. Woody Plant and Cadus Densities by Community at Rocky Flats Plant, 1991 (1) 

Woody Plants 
Cactus 

Disturbed Areas (Map Codes 410 through 500) 

1.9 16 0 16 
0.3 2 0 2 

Stems per 100 square meters 

Cactus 21.1 I 92 1 0 1  92 
Woody Plants I 11.8 I 196 I 01 196 

Woody Plants 3.6 17 0 17 
Cactus 0.1 1 0 1 
T a l  Upland Shrub M a p  Code 230) 

Woody Plants 
Cactus 
Riparian Woodland (Map Code 110) 

135.6 175 90 85 
0.2 1 0 1 

Woody Plants 
Cactus 
Marsh (Map Codes 10 through 40) 

I 
~~ 

lcactus 12.0 I 103 I 0 1  103 

58.6 846 52 794 
13.2 51 0 51 

(1) From belt transect sampling data. 



Table 433-2. Plant Species Occurrence by Community at Rocky Flats Plant, 1991 (1) Page 1 o f 9  

..... COMMUNITY/ 



.- 

Hordeum jubatum 

Juncus balticus 

Juncus confusus 

Juncus dudlcyi 

Table 4.3.2-2. Plant Species Occurrence by Community at Rocky Fiats Plant, 1991 (1)  

X X X X X 
X X X X X x 

X X 
X X X X x 



Table 4.3.2-2. Plant Species Occurrence by Community at Rocky Fiats Plant, 1991 (1) 

I 
Typha angustifolia X X X x 
Typha latifolia X X X X 
Total Graminoid S p e c i ~  21 , 38 I 251 26 9 54 I 21 57 
R X E S  

Page 3 of 9 

i 



Table 4.32-2. Plant Species Occurrence by Community at Rocky Flats Plant, 1991 (1) 

HYDROLOGIC ZONE XERIC msrc HYDRIC 
COMMUNITY/ Xeric Mixed Mesic Mixed Grassland Tall Upland Riparian Woodland hlanh 

SUBCOMMUNITY Grassland Rcclaimd Disturbed Shrub Bot. Shrub 
r 

Page 4 of 9 

Ancmisia fiigida 

Anemisia ludoviciana 
Asclepias incamata 
Axlcpias pumila 
Asclepias speciosa 
Asclepias viridiflora 
Amamus officinalis 

X X X X 
X X X X X x 

x X 
X 

X x x X 
X X X X X x 

X 

SPECIES (2) 
Ambrosia bsilostachva I X I x  x .  X I  X I x  X I  X 

Capsclla bursa-pastoris 

Castilleja sessili flora 

Carduus nutans 
X 

X X X X X X X x 
X X 



, ---- 

-- 

Table 4.33-2. Plant Species Occurrence by Community at Rocky Flats Plant, 1991 (1) Page 5 of 9 

Eriogonum datum I X ] X  I 
Erodium cicutarium I x  X X X I 

\ 



Table 4.3.2-2. Plant Species Occurrence by Community at Rocky Flats Plant, 1991 (1) 

HYDROLOGIC ZONE XERIC MESIC 
COMMUNlTY/ Xeric M i x e d  Mesic Mixed Grassland Tall Upland 

SUBCOMMUNITY Grassland Reclaimed I Disturbed Shrub 

Page 6 of 9 

HYDRIC 
Riparian Woodland hlarsh 

Bot. Shruh 

Erysimum aspcrum X X X 
Euphorbia marginata X X 
Euphorbia robusta X 
Euphorbia rerpyllifolia X X X X 
Evolvulus nunallianus X 
Gaillardia aristata X 

X 



Table 4.33-2. Plant Species Occurrence by Community at Rocky Flats Plant, 1991 (1) Page 7 of 9 

HYDROLDGIC ZONE XERIC MESIC 
COMMUNITY/ Xeric M i x e d  Mesic Mixed Grassland Tall Upland 

SUBCOMMUNITY Grassland Reclaimed I Disturbed Shrub 

HYDRIC 
Riparian Woodland Marsh 

Bor. Shrub 

[Oxalis dillenii I I I I x  1 x 1  
Oxytropis lambehi 
Paronychia jamcsu 

Penstemon secundiflorus 

X 

X 

X X 



Table 433-2. Plant Species Occurrence by Community at Rocky Flats Plant, 1991 (1) 

Solidago missouriensis 
Solidago mollis 

Solidago nemoraljs 

Sonchus a uliginosus 

Sphacdcea cacinea 

Sonchus a. arvensis 

Swcrria radiata 

Page 8 af 9 

X X X X 
X X 

X 
X X 
X X X 
X X 

X 

I 



I 

I 

Table 4.3.2-2. Plant Species Occurrence by Community at Rocky Flats Plant, 1991 (1) 

HYDROLNIC ZONE XERIC MESIC 
COMMUNITY/ Xeric Mixed Mesic Mixed Grassland Tall Upland 

SUBCOMMUNITY Grassland Rcclaimd I Dislwbed Shrub 

Page 9 of 9 

HYDRIC 
Riparian Woodland Marsh 

Bot. Shrub 

ITOTALSPECIESBYZONE I 91 I 192 I =a 

(1) Information from dab collected during belt transect surveys. This is a representative sampling only. 
(2) For common names of listed plant species. refer IO Appendix A 

X Indicates that the species is present in  the community. 



Table 4.3.2-3, Vegetation Cova Summaries by Community at Rocky Hats Plant, 1991 (1 )  

(1) Cover pcraot is based 00 gruuod mver contaaed io 100 points, usiog the piot-intercept sampling method. 
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ROCKCREEK WATERSHED WOMAN CREEK WALMlT CREEK (2) 
HYDROLOGIC ZONE xeric Mmic Hydric Me& xeric Me& Hydric 

SUBCOMMuMTIEl mm, usuAMsamrvpBBb I l l l l ' awoyApu l  Dp1uu4p) yo(BD Kn MWaJ lmAmwooDcANDMAllsH 

COMMuNlTIEsl mic weucmmoussuND MAIILAWVOOOIAM) yesIcmm(IRAssuwD XElUC -OSA YEIlC TAU. RIPARIAN 

mAssuwb ORAS-VoaMND (IIWSIAM) smm (IuIpAIDun, m m  IAND 

TAXA I COMMON NAMES 
Clam: CRUSTACEA 
bpoda PILLBUG X X 

C l u :  DIPLOPODA 
PolydmmoiLe MIlllPEDE X 

Clam: ARACHNIDA 
AariJMe TICK 1 

Lxodidae X X 

Araneidac 
Araocse SPIDERS 

Araneuc sp. X 
unk spider X X X x x  X X X X X X X X X 

PhalanFidae X x x  X X X X X 

Eremohahdae X 

Opil ioxa D A D D Y - I D N G I E G  

Solpugid. WINDSCORPION 

~ - 
Ctasa: INSE(;TA 
Coleoptera BEElLEs 

h l h i c i d a e  X X X X X 
Buprestidae X X 
Agrilus sp. X 
unk Ruprcctidae (3) X X 

Chauliognathu. sp. X X X x x  X X X X 
Cantharidae 

unk Canlharidae X 

/ 

, 

Tabk 43.24. Tcrralrial Arthropod Orrumace io Cornmuoicia at Rncky Flak Pleat, Summa 1991 (I)  Page 1 nf 10 

Caratndae X X X 

L L 
Araneus sp. X 
unk spider X X X x x  X X X X X X X X X 

PhalanFidae X x x  X X X X X 

Eremohalidae 1 X 

Opil ioxa D A D D Y - I D N G I E G  

Solpugid. WINDSCORPION I 
1 1 

I I 
Ctasa: INSE(;TA 
Coleoptera BEElLEs 

h l h i c i d a e  X X X X X 
Buprestidae X X 
Agrilus sp. X 
unk Ruprcctidae (3) ~ X X 

Cantharidae 
Chaulioenathus SD. X X X x x  X X X X 

, 
unk Canlharidae I I I X I  II II I I 

Carahidae I x 11 I x  X 

WATERSHED WOMAN CREEK 
HYDROLOGIC ZONE xeric Mmic Hydric 

SUBCOMMuMTIEl mm, usuAMsamrvpBBb I l l l l ' awoyApu l  

COMMuNlTIEsl mic weucmmoussuND MAIILAWVOOOIAM) 

mAssuwb (IuIpAIDun, m m  

ROCKCREEK WALMlT CREEK (2) 
Me& xeric Me& Hydric 

yesIcmm(IRAssuwD XElUC -OSA YEIlC TAU. RIPARIAN 

Dp1uu4p) yo(BD Kn MWaJ lmAmwooDcANDMAllsH 

ORAS-VoaMND (IIWSIAM) smm IAND 

(1) Only plant communities indicated wete sampled in the three drainapes. 
(2) Walnut Creek communities were sampled hy sweep net only. Woman and Rock Creeks were sampled hy sweep  net and pit fall traps. 
(3) unk(family name) =specimens only indentified to lamliy level. 

Clam: CRUSTACEA 
bpoda PILLBUG 

C l u :  DIPLOPODA 
PolydmmoiLe MIlllPEDE 

Clam: ARACHNIDA 
AariJMe TICK 

X X 

X 

1 
I 

Lxodidae 

Araneidac 
Araocse SPIDERS 

I X I X 

I I 



.. 
.. . . 

. 





Table 43.2-4. Tcrrcstrial Arthropod O e c u m o n  in ComrnuafUa a1 Rocky Fbts Plant, Summer 1991 ( I )  P a p  4 01 10 

1 WATERSHED I WOMAN CI 
I Xeric I Mcsic 

I Ceratomnonidae 1 I I X 
IChironomiciac I I I X X 
I Chloromdac I l x l x  X X 
I -connnidac I I I 
I Culicidae .. I I I 
I DolichodiJnc I 1 x 1  X 

I I X 
Simuliidac I 

1 
~- 

Shtiomyidae I 
Svmhidac I X X 

(1) Only plant communities indicated w e n  sampled in the thrcedrainapes. 
(2) Walnut Creek cornmunitin were sampled hy sweep net only. WonIan and Rock Creeks were sampled by sweep net and pit fall t r a p .  
(3) unk (family name) = spocimcns only indcntilicd to ramliy Icvcl. 



TaMc 4124. Terrulrlal Arthropod Occurrwa la Communlllcs a1 Rocky Flab Plan(, Summer 1991 ( I )  page s or 10 

Chrysops sp. X x 
Tachinidae X X x x  X X X X X 
Tephritidae X X x x  X X X X X X X X X 

, 
'Ihercvidae X X I 
li pul i dac X X X I  X X 

EQkmV- MAyrmEs 

Lygaeus sp. X X A 

unk Lygaeidae X X X x x  X X X X X X X X X 
Miridae X X X x x  X X X X X X X X X 

(1 )  Only plant mmmunitics indicated were sampled in the three drainages. 
(2) Walnut Creek communitia were sampled hy sweep net only. Woman and Rock Creeks were sampled by sweep net and pit fall trap. 
(3) unk (family name) = specimens only indentilied to farnliy level. 



Pegc6oC10 Table 43.M TamIriaI Arthropod O m n r r a c c  in Commuailks a t  Rocky Fbh. Plant, Summa 1991 (1) 

WOMAN CREEK WALMlT CREE!K (2) 
Hydric Medic 

WATERSHED 
HYDROLOGIC ZONE 
COMMUNITWS/ 
SUBCOMMUNI?IES 

xeric Mcaic 

YlXBD uyuyB)- WllmaAm MARSH t u l u E m  

?.zlUc mescmmanmwm R W * I U A N V m Q l A N l l  -~mm&ssl~ND 

tRlhssAuv WID OlrusAIoIUo 9.Lm 

ROCKCREEK 
xeric Ma& Hydric 

m c  -0SA Y B I C  TALL RWARlAN 

MlxeD ANB Mum vRAIQ)v--m 

?sun0 VOOOUW (Iws1AM) sm1= 

(1) Only plant communities indicated were sampled in the three drainages. 
(2 )  Walnut Creek communities were sampled hy sweep net only. Woman and Rock Creeks were sampled by sweep net and pit fall traps. 
(3) unk (family name) =specimens only iiidentificd to famliy level. 

TAXA COMMON NAMES 
Nahdae 

Nahcula sp. 
Nabis sp. 

Pentatomidae 
Podisus sp 
unk Penlatomitbe 

Phymata s p  
Sinca sp. 
unk Reduviidae 

Reduviidae 

I 

X 
X X X X X x x  X x x  X X X 

X 
X X X X X X x x  X X X X X 

X X X X X X 
X X X X X 

X X X 
X X X X X 

X X X X X 
X Rhopalidae 

Scutelleridae 
X 
X X X X X 

tlomaemuq sp. 
unk Scutellcridac , 

Corimelaena sp. 
unk 'Ihyrcocorldae 

Thyrmcondae 

X 
X X X X 

APHIDS/ 
X X x x  X X ScALELNsECIsl 

LEAPHOPPERS X X x x  X X 

Tingitbe 
Homoptna 

Aphidrdae 
Cercopidae 
Cicadellidae 

Dorywphalus sp 
Oncometapla s p  
unk Cicadellidae 

x X I  x x x  X X 
x x  X x x  X '  X 

X X Cixiidae 

X X X X 
X X X X X X 

X 
X X 
X X X X X X 

X X X X X X X 
X X X X X X X 

X 
X X X X X 
X X X X X X 

X 
X 





. ___ . 



i 

Odonab lDRAG0NFUesl I 
Cocnaprinnidae DAMSELPUES 

lchanra sp. X 
Enallagma sp. X X 

Orthoptera GRASSHOPPERS/ 
Acrididae CRICKJX3/MANI1Ds 

I 

Tabk 43.24. Terralrfal Arihmpod Orrurreacc la Commumitia mI Rocky Flats Plaot, Summer 1991 (1) Pap9of  10 

Acrolophilus sp. 
Amphitomus sp. 
Dissosteira sp. 
Melanodus SO. 

I ROCK CREEK 
I xeric I M a i c  I Hydric 

WAII?RSHED WOMAN CREEK 
HYDROUXilC ZDNE I Xeric I M a i c  Hvdric I 

X 
X X X X X 
X X X X 
X X x x  X X X X X X X X X 

Tettigoniidae 
Conoczphalrs sp. 
Scuddcria sp. 

Wocop- 
Pswidae 

'Ihysaooptcn 
Thripidae 

I 
X X x l x  X X X X 

X X X X 
BARKLlcE I ,  

'MRIPS 
X X X X X 

I X I I I x  X 

Gryllidac I I T- I -  I I  II  I I 
Oecanlhus sp. I x  X X I X  X x X 11 x X I  X X I  X X 



Table 4.124 Temstrl.1 A~lhropod Orclurrpce la Communities m l  Rocky Flels Plant, Summer 1991 (I)  10 or 10 

COMMUNlTlEW 
SUBCOMMUNITIES 

(1) Only plant communities indicated were sampled in the three drainages. 
(2) Walnut Creek communities were sampled by sweep net only. Woman and Rock Creeks were sampled hy sweep net and pit fall traps. 
(3) unk(fami1y name) = specimens only indentilied to famliy level. 

. 

c 



Table 4.3.2-5. Relative Abundance of Terrestrial Arthropods in Habitats at Rocky Flats Plant, 1991 

Habitat 
Xeric Mixed Grassland 

Number of 
Orders (1) Families Individuals (2) 

8 49 ' 819 
-Mesic M i x e d  Gnssland 1 1  57 1678 
Reclaimed Gnssland 10 50 527 

Disturbed A r e s  11 63 1034 
Shrubland 
Woodland 

(Marshland I 18 I 91 I 1876 I 

11 71 1357 
17 97 410s 

TOTAL DIFFERENT 
TAXA AT RFP = 20 

(1) Totals for insect orders and families were derived from a listing 

(2) Numher of individuals is the total number o f  separate identifications for 
for each habilat type. 

all orders in each habitat type. 

124 

Note: A11 results are from sweep netting only. 

I 
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Table 43.26. Reptile Species Distriiution by Habitat at Rocky Flats Plant, 1991 

~ ~~~~ Bull Snake piacophis mdandcwus C o m m o n  X X X X X 
Plains G8-r Snake 'Thamnophis radix Frequent X X X 

Prairie Rattlesnake lCrora/& viridis /Frequent X X I  ] x  
Total Number of Species by Hebitat 5 3 2 1  3 1  4 

Common Garter Snake Thamnophis sirtatis Infrequent 
VIPERS w- 

(1) S ~ t u s  Definitions 
Common: Observed over half of the time. 

Frqucnt: Observed often, but l a s  than half of the time. 

Unmmmon: 'Observed regularly, but' not frequently. 
X = Oam in this habitat. , 

Infrequent: Otserved occasionally. 
Rare: Observed less than annually. 



. . 

s- (2) 
HABITAT GRASSLAND DISTURBED SHRUBLAND WOODLAND MARSHLAND TOTAL 
(Hours in Habitat) (16.0 Hours) (2.9 Hours) (8.2 Hours) (10.9 Hours) (10.4 Hours) (48.4 Hours) 

SoecieS Number INo./Hr. Number 1No.M. Numkr  INo.Mr. Number INo./Hr. Numkr  INo.!Hr. Number INo.Mr. 

Table 43.27. Summaly of Amphibians md Reptiles observed During Relative Abundance Surveys at RFP, 1991 

-Ellsnake 1 0.1 1 0.3 I 0.0 I I 0.0 I 0.0 2 I 0.0 

No. of S@u, 1 1. 01  I 01 I 2 3 1  

AlUphibiaDs 

Northern Izopard Pq-  I I 0.0 I I 0.0 1 0.0 I 0.0 9 0.9 I 9 0.2 

W. Painted Turtle I I 0.0 1 I 0.0 1 I 0.0 1 I 0.0 I 33 1 3.2 I 33 I 0.7 

Reptiles 

(1) April, May, J I ~  
(2) July. August,&pBmber 



Table 43.2-8. Bird Species Distribution by Habitat at Rocky Flats Plant, 1991-1992 (1) Page 1 of 5 

sp =spring 
Sn =Summer 
Fa E Fall 
Wi E Wiser  

YR = Yur-mnnd 
YR 1 a Year-round but more common rpringlsumwr 
YR 2 = Year-round bui molc mmmon frllhvinter 
YR M = Y u r - m u d  b t  most common springlraU m i p t i o a  
1-Apr = Avenge mivd dale of migranu m vicinity 



._ ... - . . . . .. . . - 

Table 43.2-8. Bird Species Distribution by Habitat at Rocky Flats Plant, 1991-1992 (1) Page 2 of 5 

DEFlhXllONS 
GRA f CimdAnd sp = spring A = Abundant YR = Y w m u n d  
DIS = Dirtmid So = Samecr c =common YR 1 =Year-round kt mom mmmon rpringlsummer , 

SHR = ShntbW 
WOD I WoodW 

MAR =Manbland 

Ea = FaU 
Wi = Winkr 

U = Uwornmoa 
0 = 0ousion.l 

R = R u e  

YR 2 = Y u r - m u d  but moIc common IrlVwioter 
YR M = Yur-round but most common spring'fd migntion 

1-Apr = Avenge vrivr l  &IC of m i p o  to vicinity 

. ,  



Table 43.28 Bird Species Distribution by Habitat at Rocky Flats Plant, 1991-1992 (1) Page 3 o i  5 

Black-cepped Chickadee IParus atriapillus l o ]  101 1 I 1 1 x 1  ]Suspected I YR 
IsmAE 1 I I 

sp = Sphg A = A h d m t  
So = Snmmcr c =Common 
Fa = FaU 
Wi I Wintcr 

U = Ummmon 
0 = Omsionrl 
R = R m  

YR = Year-mnnd 
YR I = Yur-muad bot more mmmon spriagisummcr 
YR 2 E Yur-kund but mom mmmon f a l k i n t c r  
YR M =Year-round bot mart common spring1faU migndon 
1 .Apr = Avenge urid daw of mignnu to \<&it). 

I 



Table 43.2-8. Bird Species Distribution by Habitat at Rocky Flats Plant, 1991-1992 (1) Page 4 of 5 

DEFlhTllONS 
YR YW-mmd 
YR 1 
YR 2 =Year-round but mort common falhintcr 
YR M = Year-round bul mosl common spriagl(aU rnigntion 
1-Apr = Avenge arrival date of mignats IO vicinity 

Yur-muod bot mort common apring/rummer 



I 

Table 43.2-8. Bird S p i e s  Distribution by Habitat at Rocky Flats Plant, 1991-1992 (1) Page 5 of 5 

(1)FmmRcLke Abundaoa Sunrys. 
(2)RcLdvc rlmnbna caugorics ~LSC sbndard U S .  Fish rod Wildlife Scrvia w~rtion for bids.  
DEFIhTIlONS 
GRAEGnnlrad sp  =spring A = Abundanl 

DIS = Disnu+J A m r  So ij Summer C =Common 
SHR = S h b h d  U = Upmmmon 

WOD I Woodland , W i s w i n k r  0 =Occasional k’R M = Y u r - m u d  but most common spring/fall migration 
MAR = MJKhLad 

YR = Y car-round 

YR 1 = Yur.mund but mom wmmon rpring’sumrncr 
YR 2 = Year-mund but mom mmmon fallUinkr FJ = R U  

R =Ram 1-41 =Avenge urival &IC of m i p o  to vicini? 

-- 



Table 4.3.2-9. Summary of Bird Densities by Season in Xeric Mixed Grassland at Rocky Flats Plank 1991 



Page 1 of 3 

SPECIES 

Table 4.3.2-10. Summary of Bird Densities by Stason at Rocky Flats Plant, 1991 

Spring5Summer Fall Wlntu Total 
Number Demity Numbcr Demity Number Demity Number Demit). 
of Indiv. /Hectare oflndiv. Mectare oflndiv. Mcctare ofIndiv. /Hectare 

CORMORANTS 

HERONS 
Doublccrrstcd Cormorant I 11 0.00 I 1 1  0.00 I 01 0.00 1 2 1  0.00 

Prairie Falmn I 01 0.00 I 01 0.00 I 2 1  0.00 I 2 1  0.00 
American Kestrel 31 0.00 I 6 1  0.01 I 3 1  0.01 I 12 I 0.01 

Killdeer 1 18 I 0.03 I 2 1  0.00 I 01 0.00 I 20 1 0.01 
SANDPIPERS AND ALLIES 



.. 

Page 2 of 3 

Table 43.2-10. Summary of Bird Densities by %son at Rocky Flats Plant, 1991 

Gray Catbird I 11 0.02 I 01 0.00 I 01 0.00 I 11 0.01 
S a p  Thrasher 01 0.00 1 1 1  0.01 I 01 0.00 I 11 0.00 



. . .. 

Page 3 of 3 

Table 4.3210. Summuy of Bird Densitiur by Suson at Rocky Flats Plant, 1991 



Table 4.3.2-11. Species of Special Interest: Raptors at Rocky Flats Plant, 1991 (1) . 

SPECIES 
GRASSIAND I DISTURBED 

NO. of Idiv. (2) I NO. of Imiiv. 

[rruginousHawk 1 
Golden Eagle 
Northern Hamer 
Prairie Falcon '5 

i 1 ' -  ~~ 

Turkey Vulture 

Sharp-shinned Hawk 
Red-tailed Hawk 
Swainson's Hawk 

(American Kestrel I 12 I 2 

6 

3 
10 1 
3 

HABITAT 

SHRUBLAND 
No. of lodiv. 

1 

1 
17 

6 

Page 1 of 2 

28 
1 4 

9 

NO. of Iadiv. NO. of bdiv. NO. of Iodiv. 

2 
7 

2 4 

7 

' 3  24 

Short-carcd Owl 

Numbu of Species Rtscot 

IGreat Horned Owl I -~ 

2 2 

9 3 4 6 5 11 

I I  

Turkey Vulture 
Cooper's Hawk 
Red-tailed Hawk 

I 

3 1 1 5 

5 6 11 
12 1 1 33 47 

24 I 

Peregrine Falcon 
American Kestrel 

Great Homed Owl 

2 2 
5 2 1 9 1 18 

3 5 20 28 

I I 1 1 1 
~- 

1 

- 

7 ~- 

Swainson's Hawk 1 1 
Rough-legged Hawk 4 1 1 1 7 
Ferruginous Hawk * 4  1 3 1 9 
Northern Hamer 7 1 5 3 3 I9 . 

- 

Longcsred Owl 1 1 

Short-mal Owl 1 1 

N u m k  of SpeCia Rcaent 7 5 6 7 5 11 
WINTER 

Red-tailed Hawk 9 3 3 6 1 22 

Fcnugioous Hawk 3 1 4 

Rough-legged Hawk 18 1 5 1 25 

Ferruginous Hawk t 4 1  I 1 1  3 1  1 1  9 
I 1 



Table 4.5.1-1. Threatened and Endangered Species With Potential Habitat at RFP 

- 
Common Name Scientific Name Status’ 

Federal Threatened Plant Species 
Plateau Lady’s Tresses Spiranthes diluvialis Threatened 

Federal Candidate Plant Species 
Colorado Butterfly Plant Gaura neomexicana var. coloradensis C- 1 
Bell’s Twinpod Physaria bellii c-2 

Colorado Plant Species of Special Concern 
Toothcup Rotala ramosior CO-3 
Gay - feat her Liatris liguliitylis CO-3 
Forktip Threeawn’ Aristida basiramea ’ CO-3 

Federal Endangered Wildlife Species 
Bald Eagle’ 
Peregrine Falcon2 
Whooping Crane Grus awricana 
Piping Plover Charadrius melodus 
Least Tern Sterna antillarum 
Black-footed Ferret Mustela nigripes 

Haliaee tus leucocepha lus 
Falco peregrinus (2 Subspecies) 

Federal Candidate Wildlife Species 
Plains Topminnow Fundulus sciadicus 
Texas Horned Lizard Phrynosoma cornutum 
White-faced Ibis Plegadis chihi 
Harlequin Duck Histrwnicus histrionicus 
Ferruginous Hawk Buteo regalis 
Western Snowy Plover 
Mountain Plover Charadrius montanus 
Black Tern Childonias niger 
Long-billed Curlew Numenius americanus 
Preble’s Meadow Jumping Mouse Zapus hudsonius preblei 
Fringed-tailed Myotis Myotis thysanodes pahasapensis 
Swift Fox Vulpes velox 

Charadrius alexandrinus nivosus 

Endangered 
Endangered 
Endangered 
Endangered 
Endangered 
Endangered 

c-2 
c-2 
c-2 
c-2 
c-2  
c-2 
c -2  
c -2  
c-c3 
c-2  
c -2  
c -2  

’ Category 1 (C-1) USFWS has enough data to propose listing (VSFWS 1990, 1991); Category 2 (C-2) USFWS has data 
indicating vulnerability (USFWS 1990, 1991); Category C-C3 species more abundant than originally thought; Taxa rare 
in Colorado (CO-3) (CNAP 1991). 

Species that have been identified at Rocky Flats Plant. 2 
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Fish Species List, Rocky Flats Plant, 1991 

SCIENTIFIC NAME COMMON NAME 

CYPRINIDAE (6 Species) 

Campostoma anomalum 
Cyprinus carpio 
Carassius auratus 
Pimephalerpromelas . 
Notemigonus crysoleucas 
Semotilus atromaculatus 

CATOSTOMIDAE (1 Species) 

Corostomus commersoni 

CENTRARCHIDAE (2 Species) 

Llapornis cyanelhrs 
Microperus salrnoides 

Total Number of Fish Species = 9 

MINNOW FAMILY 

Stoneroller 
Carp 
Gold Fish 
Fathead Minnow 
Golden Shiner 
Creek Cbub 

SUCKER FAMILY 

White Sucker 

SUNFISH FAMILY 

Green Sunfish 
Largemouth Bass 
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Plant Species List, Rocky Flats Plant, 1991 

SCIENTIFIC N M ’ ’  comvoN NAME 

- Lichtns (U Species) . Lichens 

Acarospora fuscura (%brad.) Am. 
Aspicilia caesiocinerea (Nyl.) Am. 
Caloplaca lamprockilo (DC.) Flag. 
Candelariella rosulans Muell.-Arg. 
CIndonia pyridara (L.) Fr. 
Dermarocarpon lachneum (Arb.) A. L. Sm. 
Dimelaena oreina Nom. 
Diploschisres scruposus (Schreb.) Norm. 
Lecanora chrysoleuca (Sm.) Ach. 
Lecanora muralis (Schreb.) Rabenh. 
Lecideo uuriculara Tb. Fr. 
Parmelia erasperatula (Ach.) Nyt. 
Parmelia subdecipiens Vain. ex Lynge. 
Parmelia subramigera Gyel. 
Pannelia ulopliyllodes (Vain.) Savicz. 
Pannelia (Xanrlwpannelia) indet. 
Pelrigera canina (L.) Willd. var. rufescens (Weiss) Mudd. 
Pltyscia orbicularis (Neck.) Poelsch. 
Physcia caesiu (Hofh.) Hampe. 

Physcia srellaris (L.) Nyl. 
Pltysconia grisea (Lam.) Poelt. 
Rinodina sp. indet 
Sarcogyne clavus (Ram. ex Lam. and DC.) Kremp. 
Xunrhoria fallax (Hepp in Am.) Am. 

-. Pliyscia dubia (Hofh.) Len. 

Division Brvophvta (Bryophytes) (16 Species) 

Amblysfegium serpens (Hedw.) B.S.G. vari juraflkanurn (Schimp.) 
Brachyrhecium fendleri (Sull.) Jaeg. et Sauerb. 
Brylun agerueurn Hedw. 
Brym caespuuiwn Hedw. 
.Bryum capillare Hedw. 
Compyllllm chrysophyllurn (Brid.) I. Lange. 
Cerot&n purpureus (Hedw.) Brid. 
Dreponocladus aduncus (Hedw.) Warnst. 
Grimmiu monfana B.S.G. 
Marchontia polymorplw L 
Orthorrichum pallens Bruch ex Brid. 
Orrhorrichum pumilum Sw. 
Pltyscom itrium pyri/orme (Hed w . ) Ham pe. 

1) Flam ofthe Great Plains (GPFA 1991) was uwd for scientific and common names. 2) Species documented during the Baxlinc Study. but 

not p m i o u s l y  recorded a RFP arc designated by a (D). - 
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Plant Species List, Rocky Flats Plant, 1991 

SCIEhTIFIC NAME COMhlON N4ME 

Pohliu nutam (Hedw.) Lindb. 
Polytrkhurn pili/erwn Hedw. 
Tortula ruralis (Hedw.) Gaertn. 

Pteridophvtes (Vascular Cryptograms) (4 Species) 

SELAGINELLACEAE (1 Species) 

Selaginella dema Rydb. 

EQUISETACEAE (3  Species) 

Equiserum arvense L'. 
Equiretum Iaevigatum A. Br. 
Equiserum hyemale L. 

Division Pinonhyta (Gymnosperms or Naked Seed) (5 Species) 

CUPRESSACEAE (2 Species) 

Juniperus communis L. 
Juniperus v i r g i n h a  L. 

PINACEAE: ( 3  Species) 

Picea pungens Engelm. 
Anus ponderosa Laws 
Pseudotsuga menziesu (h4irb.) Franco 

Division Magnoliophvta (Flowering Plants) (483 Species) 

Class hlagnoliopsida (Dicots) (59 Families, 350 Species) 

CERATOPHYLLACEAE (1 Species) . 

Ceraroptiyllum demersum L. 

RANUNCULACEAE (9 Species) 

Anemone cyhdrua A. Gray 
Anemone patens L. 
Clematis ligusricifolia Nun. 
Delphinium nuttalianurn Pritz. ex Walpers 

Delphinium virescens Nutt. 

-- 

[=Delphinium nelsonii Greene] 

Selaginella Family 

Small Clubmoss @)'" 

Horsetail Family 

Field Horsetail @) 
Smooth Horsetail 
Scouring Rush @) 

Cypress Family 

Common Juniper @) 
Red Cedar ( O W )  @) 

Pine Family 

Blue Spruce (OW) @) 
Ponderosa Pine 
Douglas-Fir (D) 

Hornwort Family 

Coontail @) 

Buttercup Family 

Candle Anemone 
Pasque-flower @) 
Western Clematis 
Larkspur 

Prairie Larkspur 

1) Florr of the Great Plains (GPFA 1991) was  used for scientific and wrnrnon names. 2) Species documenid during the Baseline Study. bur 

DOI previously rccordcd a RFP are designated by a (D). _- 
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SCIEhTWFIC NAME 

Myosurus minimus L. 
Ranunculus cymbalaria Pursh. 
Ranunculus longirosrris Godr. 

[=Ranunculus uquurilis L.) 
Ranunculus macounii Britt. 

BERBERIDACEAE (1 Species) 

Berberis repens Lindl. 
[=Mahonia repens (Lindl.) G. Don] 

PAPAVERACEAE (1 Species) 

Argemone polyatultemos (Fedde) G. Ownbey 

RlMARlACEAE (1 Species) 

Corydalis uureu Willd. 

ULMACEAE (1 Species) 

Ulmus pumila L. 

-. CANNABACEAE (1 Species) 

Humulus lupulus L. 

URllCACEAE (1 Species) 

Uriica dioua L. 

NYnAGINACEAE (3 Species) 

Mirubilis hirsuru (Pursh.) MacM. 
[=Oxybuplurs hirsurus Sweet] 

Mirubdis linearis (Pursh.) Heimerl 
[=Oxybaphus linearis (Pursh.) Robin.] 

Mirabilis nycrugineu (Michx.) MacM. 
[=Oxybuphrrs nycrugineus (Micbx.) Porter 8r Coult] 

COMMON NAME 

Mousetail 
Shore Buttercup (D) 
White Water Crowfoot 

Macoun's Buttercup 

Barberry Family 

Oregon Grape 

Poppy Family 

Prickle Poppy 

Fumitory Family 

Golden Corydalis @) 

Elm Family 

Siberian Elm (ORN) @) 

Hemp Family 

Common Hop (D) 

Nettle Family 

Stinging Nettle (D) 

Four-O'clock Family 

Hairy Four-O'clock (D) 

Narrowleaf Four-O'Clock 

Wild Four-O'Clock 

CACTACEAE (7 Species) Cactus Family 

Coryphunrha mksouriensis (Sweet) Britt. & Rose 
€chinocereus viridijlorus Engelm. 
Corjphnrha mirsouriensk (Sweet) Britt. &. Rose 

Nipple Cactus 
Hedgehog Cactus 
Coryphantha 

1) Flan d I b c  Gmnt Plains (GPFA 1991) was used Cor scientific and wrnrnon names. 2) Species documented during the Baseline Study. but 

not previously r m r d e d  at RFF' arc designated by a (D). 
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[=MammiIario mitsouriensis Sweet] 
Opuntia fiagilis (Nutt.) Haw. 
Opwuia lurmifisa (Raf.) Raf; 

[=Opuntia compressa (Salisb.) Macbr.] 
,Opunria polyacantha Haw. 
Pediocactus simpsonii (Engelm.) Britt. Bi Rose 

Brittle Prickly Pear 
Prickly Pear Cactus 

Plains Prickly Pear 
Mountain Ball Cactus 

CHENOPODIACEAE (7 Species) Goosefoot Family 

Atriplex canescens (Pursh.) Nutt. 
Chenopodium album L. 
Chenopodium borrys L. 
Chenopodium fremontii S .  Wats. 
Chenopodium Ieptopliyllum Nutt  ex Moq. 
Kacliia scoparia (L.) Schrad. 
Salsola &erica Senn. B Pau. 

Four-winged Saltbush (D) 
Lamb's-quarters 
Jerusalem Oak 
Fremont Goosefoot (D) 
Goosefoot 
Kochia @) 
Russian-thistle (D) 

AMARANTHACEAE (2 Species) Pigweed Family 

Amaranths graecizans L. 
Amorantluu retroperus L. 

Tumbleweed @) 
Rough Pigweed @) 

- PORTULACACEAE (3 Species) Purslane Family 

Claytonia lanceolara Pursh. 

Ponulaca oleracea L. 
Talinum pawiflorum Nun. Prairie Fameflower 

CARYOPHYLLACEAE (10 Species) Pink Family 

Spring Beauty (D) 

Common Purslane (D) 
[=Chyronia rosea Rydb.] 

Arenaria fendleri A. Gray 
Cerastiim arvense L. 
Cerastium nutans Raf. 
Cerastium vulgatum L. 

Paronyrhh jamesii T. & G. James 
Silene a l r h i n a  L. 
Silene drummondii Hook. 

Silene patensic (Raf.) Godr. & Gren 

Srellaria longifolia Muhl. ex Wilid. 
Vacraria pyromidata Medic. 

[=Cermium fontaniim Baumg.] 

[=MeIadrium drummondii (L.) Coss. & Germ.] 

(=Meladrium dioicum (Hook.) Hulten] 

Fendler Sandwort 
Prairie Chickweed 
Powderhorn Cerastium 
Common Mouse-ear 

Nailwort 
Sleepy Catchfly 
Campion 

White Campion 

Long-leaved Stitchwort 
Cow Cockle 

1) Flm dthc Great Plains (GPFA 1991) w a s  used Cor scientific and wmmon names. 2) Species documenled during the Baseline Study. bui 

MI prevbudy recorded ai  RFP arc designated by a (D). _. 
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SCIENTIFIC NAME COMhlON NAME 

POLYGONACEAE (14 Species) 

' Eriogonum alatam Torr. 
Eriogonum flavum Nun. 

Erwgonum jamesii Benth. 
Polygonum amphibim L. 

Polygonum convolvulus L. 

[=Eriogonum umbellaturn Torr.] 

[=Persicaria coccineum Muhl.] 

[=Tinbrio convolvulus (L.) Webb Br Moq.] 
[=Fallopia convolvulus (L.) A. Love] 

Polygonum douglasii Greene 
Polygonum laparhifolutm L. 

Polygonum peqlvanicum L. 
, [=Persicaria pennsylvanica (L.) Gomez.] 
Polygonum persicaria L. 

Polygonum sawarcitenre Small 
R u m a  acetosella L. 
Rumer crupus L. 
Rumer mericanus Meisn. 

.- [ d u m a  salicifolius Weinm.] 
Rumer obrusifolius L. 

[=Persicaria laparhifolium (L.) S. Gray] 

[=Persicaria maculara (Raf.) S. Gray] 

CLUSIACEM (Formerly Hypericaecae) (1 Species) 

Hypericum perforarum L. 

MALVACEAE (3 Species) 

Malva neglecta Wallr. 
Malva rotundifolia L. 
Sphaeralcea cmcinea (Pursh.) Rydb. 

VIOLACEAE (3 Species) 

Viola canadensis L. 
Viola nephrophylla Greene 
Vwla nuttallu Pursb. 

Buckwheat Family 

Eriogonum 
Sulfur-flower 

c 

Eriogonum @) 
Scarlet Smartweed @) 

Wild Buckwheat 

Knotweed 
Pale Smartweed 

Smartweed (D) 

Lady's Thumb 

Sawatch Smartweed @) 
Sheep Sonel 
Curly Dock 
Willow-leaved Dock 

Bitter Dock (D) 

St. Johns-wort Family 

Common St. John's-wort 

Mallow Family 

Common Mallow (D) 
Common Mallow (D) 
Red False Mallow 

Violet Fam ily 

Canada Violet 
Northern Bog Violet (D) 
Yellow Prairie Viole! 

1) Flwn d the Great Plains (GPFA 1991) wa5 used for scientific i d  common names. 2) Species documented during tbe Baseline Study. but 

not previously rccorded at RFP are designated by a (D). 
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SCIENTIFIC NAME COMMON NAME 

LOASACEAE (1 Species) 

Mennelia decapetala (Pursh.) Urban 8; Gilg. 

Stick Leaf Family 

Ten-petal Blazing Star @) 

SALTCACEAE (7 Species) Willow Family 

Populus x acuminata Rydb. 
Populus alba L. 
Populus angustifolia James 
P o p h  deltoides Marsh. 

Hybrid Cottonwood (D) 
White Poplar (D) 
Narrow-leaved Cottonwood (D) 

var. occidentalis Rydb. Plains Cottonwood 
[=Populur sargentii Dode] 

Salk amygdaloides Anderss. 
Salk exigua Nutt 

Peach-] eaved Will ow 

ssp. interior (Rowlee) Cronq. . Coyote Willow 
( S a l i r  interior Rowlee] 

Salk ligulifolia (Ball) Ball Willou 

BRASSICACEAE (Formerly Cruciferae) (28 Species) Mustard Family 

Alyssum alyssoides L. 
Alyssum minus (L.) Rothmaler 
Arobis fendleri (wats.) Greene 
Arab& glabra (L.) B e d .  
Arabis hirsura (L.) Scop. 
Barbarea ottlioceras Ledeb. 
Camelha murocorpa Andtz. 
Capsella bursa-pastoris (L.) Medic. 
Cardoria chalepemtr (L.) Hand-Mazz 
Cardoria draba (L.) Dew. 
Chrispora tenella (Pall.) DC. 
Conringb orientalis (L.) Dum. 
Descrurania pinnara (Walt.) Britt. 
Descrurania richordronii (Sweet) Schultz 
Descruronia Sophia (L.) Webb 
Draba nemorosa L 
Erysimum asperum (Nutt) DC. 
Lepidium campestre (L.) R. Br. 
Lepidium densiflorum Schrad. 
Lepidium latifolium L. 
Lessquerella montana (A. Gray) Wats. 
Nasurtium oficinale R. Br. 
Physaria vuuli/era Rydb. 
R o r ~ p p  palustrk (L.) Bess. 
Rorippo skuata (Nun.) Hitchc. 

Alyssum 
Alyssum 
Rock Cress 
Tower Mustard 
Rock Cress 
Winter Cress 
Small-seeded False F l a x  
Shepherd’s Purse @) 
White-top @) 
Hoary Cress 
Blue Mustard @) 
Hare’s-ear Mustard @) 
Tansy Mustard 
Tansy Mustard (D) 
Rixweed 
Yellow Whitlow-wort @) 
Western Wallflower 
Field Peppergrass 
Peppergrass (TI) 
Tall Whitetop (D) 
Mountain Bladderpod 
Watercress 
Double Bladder-pod’ @) 
Bog Yellow Cress 
Spreading Yellow Cress (D) 

1) Flm of the Great Plains (GPFA 1991) was used for scientific and wmmon names. 2) Species documented during the Baseline Srudy. but 

not previously recorded a~ RFP are designated by a (D). -. 
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' SCIENTIFICNAME ' COhlhYON NAME 

Shymbriwn altissimum L. 
Thlaspi arvense L. 
Thlaspi montanum L. 

PRIMULACEAE (3 Species) 
I 

Androsace occidentalis Pursb. 
Dodecatheon pulchellum (Raf.) Memill 
Lysimachia ciliato' L. 

GROSSULARlACEAE (2 Species) 

Ribes cereum Dougl. 
Ribes odoratum Wendl. 

[=Ribes oureum Pursh.] ' 

CRASSULACEAE (1 Species) 

Sedum lanceolatum Torr. 

SAJUFRAGACEAE (1 Species) 

Heuciwa parvijolia Nutt. ex T. B G. 

ROSACEAE (19 Species) 

-- 

Agrimonia striata Michx. 
Amelanciiier alnifolia Nun. 
Craraegus erythropoda Asbe 
Geum aleppicum Jaw. 
Geum macrophyllum Willd. 
Plysocarpus monog).nus (TOIT.) Coult. 
Porentilla anserina L. 

Porentila gracilis Dougl. ex Hook. 
Potentilla hippiana Lehm. 
Potentilla fusa Pursh. 

Potentilla rivalis Nutt. 
Prunus americana Marsh. 
Prunus virginiana L. 
Pyms malus L 
Rosa acicularu Lindl. 
Rosa arkansana Porter 
Rosa woodsii Lindl. 

[=Argentina anrerina (L.) Rydb.] 

[=Drymocallis arguta (Pursh.) Rydb.] 

Tumbling Mustard 
Penny ' Cress 
Penney Cress @) 

himrose Family 

Western Rock Jasmine 
Sbooting Star . 
Fringed Loosestrife 

Currant Fam il y 

Western Red Currant (D) 
Golden Currant 

Stonecmp Family 

Stonecrop 

Saxifrage Family 

Alumroot 

Rose Family 

Agrimony 
Juneberry 
Hawthorn 
Yellow Avens @) 
Large-leaved Avens (D) 
Ninebark 
Silverweed @) 

Cinquefoil 
Wooly Cinquefoil 
Sticky Cinquefoil 

Cinquefoil @) . 
Wild Plum 
Chokecherry 

Prickly Wild Rose @) 
Prairie Wild Rose 
Western Wild Rose (D) 

Apple 

1) Flors of the Great 'Plains (GPFA 1991) was used for rienlific and common names. 2) Species documenid during tbe Baseline Siudy. but 

MI previously recorded ai WP are designated by a (D). 
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COM hlON NAh¶E SCIENTIFIC N.4ME 

Rubus deliciosu James 
Rubus idaeus L. 

FABACEAE (33 Species) 

Amorpha frlrticosa L. 
Asrragalus adsurgens Pall. 
Astragalus ogrestis Dougl. ex D. Don 

Astragalus bisulcanrs (Hook.) Gray 
Anragalus crassicarpus Nutt. 
Astragalus drurnmondii Dougl. ex Hook. 
Astragalus jlauosus (Hook.) D. Don 
Asrragalus missouriemis Nutt 
Asrragalus shortianus Nun. ex T. 8; G. 
Astragalus sparularus Sheld. 
Asrragalus rridacfylicus A. Gray 
Coronilla varia L. 
Dalea candida Willd. 

Dalea purpurea Vent 

Glycyrrhiza Iepidota Pursh. 
Larlyrus eucosrnus Buffers and St. John 
Lathyus latifolius L. 
Lespedeza capkara Michx. 
Lotus cornuularus L. 
Lupinus argenreus Pursh. 
Medicago lupulina L. 
Medicago sativa L. 
Melilotus alba Medic. 
Melilotus officinalis (I,.) Pall. 
Oxpopis larnberrii Pursh. 
Psoralea tenuijlora Pursh. 
Robinia pseudo-acacia L. 
llermopsis divaricarpa Nels. 
Trifolium ahbium Sibth. 
Trrifolium hybridurn L 
Trvolium prateme L. 
Trrifolium repem L. 
VkiO americana Muhl. ex Willd. 

[=Asnagalus dasyglorris Fisch. ex DC.] 

[=Peralosremon candidurn (Willd.) Michx.] 

[=Peralosremon purpureum (vent) Rydb.] 

Boulder Raspberry @) 
Raspberry 

Bean Family 

False Indigo 
Standing Milkvetch 
Field Milkvetch 

Two-grooved Milkveich 
Ground-plum 
Drummond Milkvetch I 

Slender Milketch 
Missouri Milkvetch (D) 
Short Milkvetch 
Draba Milkvetch @) 
Three-fingered Milkvetch (D) 
Crown Vetch (D) 
White Prairie Clover 

Purple Prairie Clover 

Wild Licorice 
Purple Peavine 
Perennial Sweet Pea (D) 
Bush Clover (D) 
Birdfoot Trefoil (D) 

,Silvery Lupine 
Black Medic 
Alfalfa @) 
White Sweetclover 
Yellow Sweetclover 
Purple Locoweed 
Wild Alfala 
Black Locust @) 
Golden Banner 
Small Hop-clover @) 
Alsike Clover 
Red Clover 
White Clover @) 
American Vetch 

1) Ron of the Crcsl Plains (GPFA 1991) was used for r i cnt i f i c  and wmrnon names.  2) Species  documented during the Baseline Siudp. but 

not previously recorded at WP arc designated by a (D). 
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SCIENTIFIC NAME ConinioN N.MHE 

ELAEAGNACEAE (1 Species) 

Elaeagnus angustifolio L. 

Russian Olive Family 

Russian Olive (D) 

Loosestrife Family LYI'HRACEAE (1 Species) 

tyrhnun alarum Pursh. Purple Loosestrife 

ONAGRACEAE (9 Species) Evening Primrose Family 

CaIylopluIs serrulatus (Nutt.) Raven 
Epilobium ciliarum Raf. 

Epilobium hornemanii Hausskn. 
Epilobium lepropliyllum Ra f. 
Epilobium panicularum Nutt. 
Gaura coccinea Pursh. 
Cauru prvifloru Dougl. 
OenoPhera braclrycarpa Gray 
Oemhera frova (A. Nels.) Garrett 

[=Epilobium adenmaulon Hausskn.] 

[=Oenotlreru srrigosa (Rydb.) Mack. ck Bush] 

CORNACEAE (1 Species) , 

Corns srolonifera Michx. 

- 

SANTALACEAE (1 Species) 

C m n d r a  umbellara (L.) Nutt 

PlainsYellow Evening Primrose 
Willow Herb 

Willow Herb @) 
Linear-leaf Willow Herb (D) 
Willow Herb 
Scarlet Gaura 
Velvety Gaura (D) 
Yellow Stemless Evening Primrose 
Common Evening Primrose 

Dogwood Family 

Red Osier (D) 

Sandalwood Family 

Bastard Toadflax 

EUPHORBIACEAE (6 Species) Spurge Family 

Crorbn rexensis (Klotwch) Muell. Arg. 
Euphorbia dentata Michx. 
Euplwrbia murginuta Pursh. 
Euphorbia robusto (Engelm.) Small 
Euphorbia serpyllifolia Pers. 

Tragi0 betonkifolia Nun. 
[=Chmaesyce serpyllifolia (Pen.) Small] 

[=Tragi0 urticifoliu Michx.] 

VITACEAE (2 Species) 

Texas Croton (D) 
Toothed Spurge (D) 
Snow-on-the-mountain 
Rocky Mountain Spurge 
Thyme-leaved Spurge 

Noseburn (D) 

Grape Family 

P a r r ~ i s s u s  viraceu (Knerr) Hitchc. 
Viris @aria Michx. 

Woodbine (D) 
River-bank Grape (D) 

1) Flm d (he Great Phias (GPFA 1991) was used for scienlifi and cummoo names. 2) Species documented during the Baseline Srudy. but 

WI previously recorded P RFP are designated by a (D). -- 
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SCIENTIFIC NAhfE COMMON NAME 

LINACEAE (1 Species) 

L h m  perenne L. 
var. lewisii (Pursh.) Eat. & Wright 

ACERACEAE (2 Species) 

Acer glabrum Tom. 
Acer negundo L 

I ANACARDIACEAE (2. Species) 

Rhus aiomarica Ait. 

Toxicodendron rydbergii (Small ex Rydb.) Greene 
var. trilobara (Nun) A. Gray 

I OXALUlACEAE (1 Species) 

I Ox& dillenii Jacq. ~ 

I 

I 

I GERANJACEAE (2 Species) 

- Erudhn cicutarium (L.) L’Her. 
Geranium caespuosum James 

(=Geranium fremonrii Torr. ex Gray] 

AFTACEAJ? (Formerly Umbelliferae) (7 ,Species) 

Cicura maculata L. 
Conium macularum L 
Hurbourin rrochypleura @ray) C.  & R. 
Heracleum sphondylium L. 

[=Heracleum bnarum Michx.] 
Lomarium orienrale Coult. & Rose 
Musineon divaricotum (Pursh.) Nun. ex T. & G .  
Osmorhiza depouperata Phil. 

GENTIANACEAE (2 Species) 

Genriano a f i i s  Griseb. 
[=Pneurnomnrhe ufjnis (Griseb.) Greene J 

Swenio rodiura (Ken.) 0. Ktze. 
[=Frosera speciosa Dougl.] 

Flax Family 

Blue Flax 

Maple Family 

Mountain Maple @) 
Box-elder @) 

Cashew Family 

Aromatic Sumac 
Poison Ivy 

Wood Sorrel Family 

Wood Sorrel 

Geranium Family 

Filaree 
Common Wild Geranium 

Parsley Family 

Water Hemlock (D) 
Poison Hemlock @) 
Whiskbroom Parsley 
Cow Parsnip 

Wild Parsley 
Musineon 
Sweet Cicely @) 

Gentian Family 

Blue Gentian 

Monument Plant 

1) Flora &(be Grrnt Plnins (GPFA 1991) was used for scientific and common names. 2) Spccies documented during the Baseline Study. but 

not previously recorded ai RFP arc designated by a (D). . .  
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SCIENTIFIC NAME COMMON NAME 

APOCYNACEAE (2 Species) 

Apocynum androsaemifolium L. 
Apocynum cannabinurn L. 

[=Apocynum sibiricurn Jacq.] 

ASCLEPIADACEAE (4 Species) 

Asclepias incarnato L. 
Asclepias pumila (Gray) Vail 
-Asclepias speciosa Ton. 
Asclepias viridiflora Raf. 

SOLANACEAE (7 Species) 

Physalis hererophylla Nees 
Physalis virginiana P. Mill. 
Quinruta lobotu (Torr.) Raf. 

[=Physalis lobata Torr.] 
Solanum prycanthum Dun. ex DC. 

[=Solanurn ornericanum L.] 
Solanum elaeaganifolium Cav. 
Solanum rosnatum Dun. 
Solanum niflorum Nutt. 

CONVOLVULACEAE (3 Species) 

Calystegia sepium (L-) R Br. 
[=Convolvulus sepium L.] 

Convolvulus arvensis L. 
Evolvulus nunallionus R. & S. 

CUSCUTACEAE (1 Species) 

Cuscura approximafa Bab. 

POLEMONIACEAE (4 Species) 

Collomia linearis Nun 
Cilia oprhalmoides Brand. 

Dogbane Family 

Spreading Dogbane @) 
Hemp Dogbane @) 
Prairie Dogbane (D) 

Milkweed Family 

Swamp Milkweed (D) 
Dwarf Milkweed (D) 
Showy Milkweed 
Green Milkweed 

Nightshade Family 

Ground Cherry @) 
Ground Cherry 
Chinese Lantern 

Black Nightshade (D) 

Silver-leaf Nightshade (D) 
Buffalo Bur 
Cut-leaved Nightshade @) 

Convolvulus Family 

Hedge Bindweed 

Field Bindweed 
Evolvulus @) 

Dodder Family 

Dodder 

Polemonium Family 

Collomia 

ssp. clokeyi (Mason) A. & V. Grant Gilia 
Spike Gilia 

Nav a n e  t i a 

Ipomopsis spicara (Nun.) V .  Grant 

Navarreria minima Nun. 
(=Cilia spicaro Nutt.] 

1) Flora of tbc GI-CBI Plains (GPFA,1991) was used for scientific and fOmmon names. 2) Species documenid during tbe Baseline Study. but 

not previously recorded a~ RIP are designated by a (D). 
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COMMON NAME 

Waterleaf Family 

SCIENTlFIC NAME 

HYDROPHYLLACEAE (3 Species) ' 

Hydrophyllwn fendleri (Gray) Heller 
Phacelin heterophylla Pursh. 
Phcelia neomericana Tburber ex Torr. 

Waterleaf 
Scorpionweed 
Scorpionweed (D) 

BORAGINACEAE (5 Species) Borage Family 

Cynoglossum oficinale L. 
Lappula redowskii (Homem.) Greene 

Lukospermwn incisum Lehm. 
Menenria lanceolata (Pursh.) A. DC. 
Onosmodium molle Michx. 

[=Lappula occidenialis (wats.) Greene] 

Hound's Tongue 
Low Stickseed 

Narrow-leaved Puccoon 
Wild Forget-me-not 
Marbleseed 

VERBENACEAE (3 Species) Vervain Family 

Lippia cuneifolin (Ton.) Steud. 

Verbena bracreata Lag. & Rodr. 
Verbena hasrara L. Blue Vervain 

. Fog-fruit 
[=Phyla cuneifolia (Torr.) Greene] 

Bracted Vervain 

-. LAhlIACEAE (Formerly Labiatae) (13 Species) Mint Family 

Dracocepltahm pawifloria Nun. 
Hedeoma hispidum Pursh. 
Lycopus americanum Muhl. ex Barton 
Marrubium vulgare L. 
Mentha arvensis L 
Monarda fisiulosa L. 
Monarda pectinata Nun. 
Nepera cataria L. 
Prunella vulgaris L. 
Salvia reflex0 Homem. 
Scuiellaria brutonii Porter 
Srachys pahstris I.,. 
Teucriwn canaderne L. 

, 

Dragonhead 0) 
Rough Pennyroyal 
Water-horehound (D) 
Common Horehound @) 
Field Mint 
Wild Bergamot 
Spotted Bee-Balm (D) 
Catnip 
Selfheal 
Lance-leaved Sage 
Skullcap 
Hedge Nettle (D) 
American Germander (D) 

CALLITRICHACEAE (1 Species) Water Starwort 

Callkriche palusnis L. 

PLANTAGINACE (3 Species) 

Water Starwort 

Plantain Family 

Plantago Ianceolata L. English Plantain 

1) Flwn of the GmaI Plains (GPFA 1991) was u w d  for scientific and m m m o n  names. 2) Species  documented during the Bareline Study. but 

not previously ncordcd rt RFP are designated by a (D). 

, 
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Plantago major L. 
Plantago patagonica J a q .  

SCROPHULARIACEAE (18 Species) 

Castellija integra A. Gray 
Casrilleja sessilijlora Pursh. 
Collinsia parviflora Lindl. 
Linaria dalmatica (L.) Mill. 
Linaria vulgaris Hill 
Mimulusfloribundus Do@. ex Lindl. 
Mimulus glabratus H. B. K. 
Ortluxarpus lureus Nun ex Pursh. 
Penstemon angusti/olius Nun. 

Penstemon virem Penn. 
Penstemon virgatus Gray 

Scroplularia lanceolata Pursh. 
Verbascum thapsw L. 
Verbascum blurtaria L. 
Veronica omericana (Raf.) Schwein. ex Benth. 
Veronuu anaga1lir-aquatica L. 
Veronico peregrina L. 

Penstemon secundijlorus Benth. \ 

ssp. asa-grap' Cross. 

OROBANCHACEAE (1 Species) 

Orobanche fasciculara Nutt 

CAMPANULACEAE (1 Species) 

Campanula rotundifolia L. 

RUBIACEAE (3 Species) 

Galium aparine L. 
Galium boreale L. 
GaIium t rr i fum L. 

CAF'RIFOLIACEAE (2 Species) 

Spphoruarpos occidentalis Hook. 
Symplwricarpos oreophilus Gray 

Common Plantain (D) 
Palagonian Plantain 

Figwort Family 

Orange Paintbrush 
Plains Paintbrush 
Blue Lips 
Toadflax 
Toadflax (D) 
Many-flowered Mimulus 
Roundleaf Monkey-flower 
Owl Clover (D) 
Narrow-leaf Beardtongue @) 
One-sided Penstemon (D) 
Slender Penstemon 

Beard-tongue 
Figwort 
Common Mullein 
Moth Mullein 
Brooklime @) 
Water Speedwell 
Purslane Speedwell 

Broomrape Family 

Broomrape 

Bellflower Family 

Harebell 

Madder Family 

Catcbweed Bedstraw 
Northem Bedstraw 
Small Bedstraw (D) 

Honeysuckle Family 

Snowberry 
Snowberry 

1 )  Ram d t b c  Great Plains (GPFA 1991) was used for scientific and mrnrnon aames. 2) Spccies documemd during the Baseline Study. bui 

no! previously recorded ai WP art designated by a (D). 
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SClEhTfFIC NAME COMMON NAME 

ASTERACEAE (Compositae) (75 Species) Sunflower Family 

Achillea millefolium L. 

Agoserb gluucu (Pursh.) Dietr. 
Ambrosia artemkufoh L.' 
Ambrosia psilosruchyu DC. 
Ambrosia nifuio L. 
Anfenmrh7 purvifolh Nun. 
Anrennariu macrophylfu Rydb. 

Arctiurn minus (Hill) B e d .  
Arnica fulgens Pursh. 
Ariemkiu cumpesris L. 
Anemirk drucunculus L. 
Artemisia frigid0 Willd. 
Arfemisiu ludoviciana Nutt. 
Leucelene ericoides (Ton.) Greene 

[Aster urewsus Blake] 
Asrer ericoides L. 
Asrer falcarus Lindl. 

ssp.  lunulosa (Nutt.) Piper 

(Antennuria roseu Greene] 

[ds t e r  commutums (T. & G.) Gray] 
- Aster heik L. 

I Asrs occidenralk (Nun.) T. & G. 
Asrer porteri Gray 
Bidens cernua L. 
Curduus nutuns L. 
Centaurea diffsu Lam. 
Cenloureu repens L. 
Centaurea soktitialis L. 
Chrysanthemum leucanthemum L. 

Chrysorhumnus nuuseosus (Pall.) Britt. 
Clirysopsir fulcrara Greene 

chrysopsk villosa Pursh. 

Cichoriwn ituybus L. 
Cirsium a r v m e  (L.) Scop. 
Cirsiwn ochrocenrrum Gray 
Cirsium undrrlo~~m (Nun) Spreng. 
C o n 9  canadensis (L) Cronq. 
Crepir occidentalis Nun 
Crepis runcinufu (James) T. & G. 
Dyssodin papposu (vent) Hitchc. 

~ 

I 

[=Leucanrhemum vulgure La rn . ] 

j=Heterofhecu fulcrum (Pursh.) Shinners] 

[=Hererorhecu villosa (Pursh.) Shinners] 

Yarrow 
False Dandelion 
Common Ragweed 
Western Ragweed 
Giant Ragweed 
Pussytoes 
Pink Pussytoes .@) 

Burdock @) 
Orange Arnica 
Sage 
Silky Wormwood 
Fringed Sagebrush 
White Sage 
Aster (D) 

Aster (D) 
Aster @) 

Smooth Blue Aster (D) 
Western Aster @) 
White Aster 
Nodding Beggaaicks 
Musk Thistle 
Knapweed @) 
Russian Knapweed @) 
Yellow Starthistle (D) 
Ox-eye Daisy 

Rabbitbrush (D) 
Golden Aster @) 

Golden Aster 

Common Chicory 
Canada Thistfe 
Yellow Spine Thistle 
Wavylea f Thisll e 
Horseweed @) 
Hawksbeard 
Hawksbeard 
Field Marigold 

I) R m  d lbc Great Plains (GPFA 1991) was uwd for ricntific and common names. 2) Species documented during ;he Baseline Study. but 

not prcvbusly recorded at WP arc designated by a (D). 
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SCENTIFIC NAME 

Erigeron cams Gray 
Erigeron divergens T. & G. 
Erigeron /logellark Gray 
Erigeron pumilus Nutt 
Erigeron strigosus MUM. 
Gaillardia aristata Pursh. 
Grindelia squarrosa (Pursh.) Dun. 
Cutierrezia sarothrae (Pursh.) Britt. & Rusby 
Helionthus annuus L. 
Helianthus nuttallii T. & G. 
Helianrhrrs pumilus Nun. 
Hymenopappus filifolius Hook. 
Kunhia rosmarinifolio Vent. 
Kultnia eupatorioides L. 
Lactuca oblongifolio Nun .  
Locruca serriola L. 
Liatris puncraia Hook. 
Lygdesmia juncea (Pursh.) Hook. 
Microserl cuspidara (Pursb.) Scb. Bip. 

Scononera laciniota L. 

Ratibido columnifera (Nun.) WOOL & S!andl. 
Rudbeckia hirta L. 
Rudbeckia lanciniafa L. 
Senecio integerrimus Nutt. 
Senecio plartensis Nun 
Senecio spartioides T. & G. 
Solidago missauriensis Nutt. 
Solidago mollis Bart. 
Solidago nemoralis A i l .  
Sonciu  arvenris L. 

ssp.  arvenskl .  
Sonchur arvensis L 

ssp. uglinosus (Bieb.) Nyman 
Stephanomeria pauciflora (Ton.) A. Nels. 
Taraxacum officinale Weber 
Thelaperma megapotanicum (Spreng.) 0. Ktze. 
Townsendia grandiflora (Nutt) 
Toownrendia hookeri Beaman 
Tragopogon &ius Scop. 
Tragopogon porrifolius L. 
Xatuhium strumarium L. 

[=Notlmalais cuspidnta (Pursh.) Greene] 

[=Podaspermum lanciniatum L.] 
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COMhlOh’ N A h E  

Fleabane 
Fleabane 
Trailing Fleabane 
Low Fleabane 
Daisy Fleabane 
BlanketDower 
Curly-top Gumweed 
Broom Snakeweed 
Common Sunflower 
Nunall’s Sunflower @) 
Low Sunflower 
H ymenopappus 
False Boneset @) 
False Boneset @) 
Blue Lettuce @) 
Prickly Lettuce 
Blazing Star 
Skeleton-weed (D) 
False Dandelion @) 

False Salsify 

Prairie Coneflower 
Black-eyed Susan 
Go1 d engl ow 
Ragwort 
Prairie Ragwort 
Golden Ragwort 
Prairie Goldenrod 
Soft Goldenrod 
Gray Goldenrod @) 

Perennial Sow Thistle @) 

Swamp Sow T’bisUe @) 
Wire Lettuce 
Dandelion 
Greenthread 
Townsendia 
Townsendia 
Goatsbeard 
Salsify 
Cocklebur 

1) Flora d t b c  Great Plains (GPFA 1991) was used for beatific and mmmon names. 2) Spccics documented during the Baseline Srudy. bur 

not prcviou,ly remrded a RFP arc designated by a (D). 
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SCIEhTWIC NAME COMhION KAME 

Class Iiliousida (Monocots) (12 Families, 132 Species) 

ALISMATACEAE (3 Species) 

AJisma subcordntum Raf. Water Plantain 

Water Plantain Family 

[=Alkma plantago-aquorka L. 
var. parvij7oru.m (Pursh.) Torr.] 

Saginaria cuneata Sheld. 
'Saginaria IatifoJia Willd. Common Arrowhead 

Duck Potato Arrowhead @) 

POTAMOGETONACEAE (1 Species) 

Poramogeton natans L. 

LEMNACEAE (1 Species) 

Lemna minor L 

COMMELINACEAE (1 Species) 

Tradescantia occidentalis (Britt-) Smyth 

JUNCACEAE (9 Species) 

Juncus balticus W illd. 

Juncus bufonius L. 

Junclls confisus Cov. 
Juncus enrifolius Wikst. 

[duncus arcticus Willd.] 

[duncus sphaerocarpus Nees.] 

var. montanus (Englm.) C. L. Hitchc. 
[duncur saximontanus Nels.] 

[duncus tenuis Willd.) 
Juncus &uiIeyi Wieg. 

Juncus interior Wieg. 
Juncus nodosus L. 
Juncus torreyi Cov. 
Juncus Iracyi Rydb. 

CYPERACEAE (28 Species) 

Carer arhrostuchya Olney 
Carex u r e a  Nun. . 
Carex bebbii (Bailey) Fern 

Pondweed Family 

Pondweed 

Duckweed Family' 

Duckweed 

Spiderwort Family 

Prairie Spiderwort 

Rush Family 

Baltic Rush 

Toad Rush 

Colorado Rush @) 

Rush 

Dudley Rush 

Inland Rush @) 
Knoned Rush 
Toney's ,Rush 
Rush 

Sedge Family 

Sedge 
Golden Sedge 
Sedge (D) 

Carex brevwr (Dew.) Mack. ex Lunell. Fescue Sedge 

1) Flora d the Great Plains (GPFA 1991) was used for scientific and common names. 2) Spsies  documented during the Baseline Study. but 

~t previously rccordcd 91 RFP h e  designated by a (D). 
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SCIENTIFIC NAME COMMON NAME 

Carer douglaru F. Boon. Sedge 
Carex emoryi Dew. Emory Sedge 
Curer eleochuris Bailey Sedge 

[=Carex stenophylla Wahl. 
ssp. eleochnris (Bailey) Hulten] 

Carex filifolio Nutt 
Carex kliophilu Mack. Sedge 
Carer hysteticina Muhl. Sedge . 
Curer inferior Bailey Sedge 
Curer lanugksa Micbx. Wooly Sedge 
Carer nebraskensis Dew. Sedge 
Corer oremhark Holm Sedge 
Carer praegracilis W. Boon. 

Thread-leaved Sedge @) 

Clustered-field Sedge 
Curex rosmara Stokes ex Willd. Sedge 

I [=Corer urticulata Boon.] 
~ Carer scoparia Schkuhr. 

Carer simulara Mack. 
Carer stipara Muhl. 
Eleochoris acicularis (L.) R & S. 
Eleocharis coloradoensis (Britt) Gilly 
Elemhark compressa Sulliv. 

[=€leoc/uris ellipricu Kunth.] 

[=Eleoc/uris plusrris (L.) R. & S.] 

I I 

-. Eleocharis macrosrachya Britt. 

Erioplwrrun polystachion L. 
Scirpus a c u ~  Muhl. 
Scirpus americanus Pers. 
Scirpus pallkius (Britt.) Fern 

[=.%irpus arrovirens Willd. 
var. pallidus Britt.] 

Scirpus validus Vahl 
[Scirpus lacusrru L.] 

POACEAE (Grarnineae) (73 Species) 

Agropyron caninurn (L.) Beauv. 

Agropyron crislarum (L.) Gaertn. 

Agropyron elongarurn (Host) Beauv. 
Agropyron infermedium (Host) Beauv. 
Agropyron pectiniforme R & S. 
Agropyron repem (L.) Beauv. 
Agropyron smuhu Rydb. 
Agropyron spicarum (Push.) Saibn. & Sm. 

[Agropyron muchycaulum (Link) Mahe ex Lewis] 

[=Agropyron desenorwn (Fisch.) Scbult] 

Broom Sedge 
Sedge 
Sedge 
Needle Spikesedge (D) 
Spikesedge 
Flatstem Spikesedge 

Spike Rush 

Cottongrass @) 
Hard-stem Bulrush 
Cbair-rnaker’s Rush 
Darkgreen Bulrush 

Great Bulrush 

Grass Family 

Slender Wheatgrass 

Crested Wbeatgrass 

Tall Wheatgrass @) 
Intermediate Wheatgrass @) 
Wheatgrass @) 
Quackgrass 
Western Wheatgrass 
Bluebuncb Wheatgrass @) 

1) nor. of Ibc Great Plains (GPFA 1991) was used for rienlific and cammoo names. 2) Species documented during the Baselme SNdy. but 

no! previously recorded ill RFP are designated by a (D). 
I 
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COMMON N.4ME SCIENTIFIC N.4ME 

Agrostlr hyemalis (Walt.) B. S .P. 
Agrosfk srolonifera L. 

[dgrask giganrea Roth] 
[=Agrosris alba L.] 

AIopecvrus prarensis L. 
Andropgon gerardii Vitman 
Andropgon scoparius Michx. 

Aristidn basiramea Engelm. 
Arisrida purpurea Nutt. (Menill) Holmgren & Holmgren 
Boureloua curripendula (Michx.) Ton. 
Boureloua gracilis (H. B. K) Lag ex Griffiths 
Boutelma hirsuta Lag. 
Bromus briziformis F. & M. 

Bromus bermis Leyss. 

Bromus japonicus Thunb. ex Murr. 
Bromus poneri Rydb. 
Bromus fecrorum L 
Buchloe docryloides (Nun.) Engelm. 
Calamagrosris c a d e m i s  (Michx.) Beauv. 
Calamovil/a fongifolia (Hook.) Scribn. 
Cenchrus longispinus (Hack.) Fern 

[=Cenrhur puuciflorus Benth.] 
Dactylis glomerara L. 
Dantlwnia spicara (L.) Beauv. ex R. & S. 
Descltompsia cespirosa (L.) Beauv. 
Dichamlwlium lineari/olium (Wash.) Gould 

DichtulwIium ologosanllws (Srbultz) Gould 

[dchiuchyriwn scoparium (Mirhx.) Nasb] 

[=Bromus brizaeformis F. & M.] 

[=&rotnopsis inermir (Leyss.) Holub.] 

[=Panicum perlongum Nash] 

[=Panicum oligosanfhes Schult 
var. scribnerianum (Wash.) Fern] 

DCrfichZk spicara (L.) Greene 
v u .  snicia (Torr.) Beetle 

Echhochfoa crusgalfii (L.) Beauv. 
Elymus canademis L 
Erugrosfis cilianemis (All.) E. Mosher 
Festuca ocfojlora Walt 

Festuca pratensis Huds. 
Glyceria grandis Wats. 

. 

[=VulpPia uctoflora (Walt.) Rydb.] 

[Gfyceria m i m a  (Hart.) Holmb. 
ssp. grandis Wats.] 

Clyceria sniora (Lam.) Hitchc. 

Ticklegrass (D) 
Redtop 

Meadow Foxtail @) 
Big Bluestem 
Little Bluestem 

Forktip Threeawn 
Red Threeawn 
Side-oats Grama 
Blue Grama 
Hairy Grama @) 
Rattlesnake Grass 

Smootb Brome 

Japanese Brome 
Nodding Brome @) 
Cheatgrass 
Buffalo Grass 
Bluejoint (D) 
Prairie Sandreed @) 
Field Sandbur 

Orchardgrass 
Poverty Oatgass (D) 
Tufted Hairgrass (D) 
Elongate Panicum 

Small Panicgass 

Inland Salt Grass (D) 
Barnyard Grass 
Canada Wild Rye 
Stinkgrass @) 
Six-weeks Fescue 

Meadow Fescue 
Tall Mannagass 

Fowl Mannagrass 
I 

1) Flora ol the Gmsl plains (GPFA 1991) was used for scientific and mmrnoa names. 2) Species documented during tbe Baseline Study. but 

not previously rccorded at RFP are designated by a (D). 



Plant Species List, Rocky Flats Plant, 1991 Page 19 of 20 

- 
SCIENTIFIC NAME comioN KAME 

Hordeum jubarum L. 
Koekria pyramidata (Lam.) Beauv. 

[=Koelerio gracilis Pen.] 
[=Koeleriu macrantha (Ledeb.) Schultesj 

Muhlenbergia monruna (Nutt.) Hitchc. 
Muhlenbergia racemosa (Michx.) B. S. P. 
Muhlenbergia toneyi (Kunth) Hitchc. 
Muhlenbergia wrighrii Vasey 
Orywpis hymtnoides (R & S.) Ricker 
Panicum capillare L. 
Munroa squarrosa (Nutt.) Torr. 
Panicum capillare L. 
Panicum virgamm L. 
Pltolaris arundinacea L 
Phleum pratense L. 
Poa annua L 
Poa canbyi (Saibn.) Piper 
Poa compressa L. 
Poa fendleriana (Steud.) Vasey 
Poa protensis L. 

Polypgon monspeliensis (L.) Desf. 
Scltedonnardccr paniculutus (Nutt) Trel. 
Secale cereale L. 
Setarb glauca (L.) P. Beauv. 
Seturia viridis (L.) Beauv. 
Sitanion hysrrix (Nun.) Sm. 

Sorghasrrum nufuns (L.) Nash 

Spanina pecrinata Link 
Sphenopholk obrusata (Michx.) Scribn. 
Sprobolus cryptandrus (Torr.) A. Gray 
Sporobolus heterolepis (A. Gray) A. Gray 
Sripu comum Trin. & Rupr. 
Sripa neomericuna (Thur. ex Vasey.) Scribn. 
Stipa robust0 (Vasey) Scribn. 
S~ip vuidula Trin. 

[=Po0 aggasizensis Boivin & D. Love] 

[Si tanbn longifolium J. G. Smith] 

[1sorglmnum avenuceurn (Michx.) Nasb] 

TYPHACEAE (2 Species) 

Typha angustifoliu L 
Typha loifolia L 

Foxtail Barley 
Junegrass 

Mountain Muhly 
Marsh Muhly @) 
Ring-grass Muhly @) 
Spike Muhly @) 
Indian Ricegrass (D) 
Witchgrass 
False Buffalo Grass @) 
Common Witchgrass @) 
Switchgrass 
Reed Canarygrass (D) 
Timothy 
Annual Bluegrass (D) 
Canby's Bluegrass 
Canada Bluegrass 
Muttongrass @) 
Kentucky Bluegrass (D) 

Rabbitfoot Grass 
Tumblegrass 
Rye 
Smooth Bristle Grass @) 
Green Foxtail 
Squirreltail @) 

Indian Grass (D) 

Prairie Cordgrass 
Prairie Wedgegrass (D) 
Sand Dropseed 
Prairie Dropseed 
Needle-and-thread @) 
New Mexico Feather Grass (D) , 
Sleepy Grass @) 
Green Needlegrass 

Cattail Family 

Narrow-leaved Cattail (D) 
Common Cattail 

, 1) R m  d tbc Gm.1 Plains (GPFA 1991) was used for s c i c n i i k  and mmrnon names. 2) Species documenid  during the Baseline Study. bul 

DOI previously recorded at RFF' arc designated by a (D). 
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COMMON NAME SCEhTIFIC NAME 

LILIACEAE (10 Species) Lily Family 

Allium cemuum Rotb 
Allium geyeri Was. 
Allium textile A. Nels. & Macbr. 
Asparagus oficimlis L. 
Calochonus gunnironii Wats. 
Leucocrinum montanum Nutt. 
Smilacina racemosa (L.) Desf. 
Smdacina stellata (L.) Desf. 
Zigadenus elegam Pursb. 
Zigadenus venenosu Wats. 

IRIDACEAE (2 Species) 

Iris missouriemk Nun. 
Skyrinciiium montawm Greene 

AGAVACEAE (1 Species) 

Yucco glauca Nutt. 

ORCHIDACEAE (1 Species) 

Habenaria hyprborea (L.) R. Br. 
.- 

Nodding Wild Onion 
Geyer’s Onion (D) 
Wild White Onion 
Asparagus 
Sego Lily 
Sand Lily 
False Solomon’s Seal @) 
Spikenard 
White Camas @) 
Death Camas 

Iris Family 

Blue Flag 
Blue-eyed Grass 

Agave Family 

Yucca 

Orchid Family 

Northern Green Orchis @) 

I Total Number of Plant Species = 532 

1) Flora of I b c  Great Plains (GPFA 1991) was used for sAentific and common names. 2) S p s i c s  documented during the Baseline SNdy. but 

DOI previously recorded at R I P  are designated by a (D). 
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Terrestrial Arthropods Taxa List, Rocky Flats Plant, 1991 

SCIENTIFIC NAME (1) COMMON NAME 

Order IsoDoda (1 Familv. 1 Taxon) Pillbus 

ARMADILLIDIIDAE 

Order DiDloDoda (1 Familv. 1 Taxon) MfiliDedeS 

POLYDESMOIDAE 

Order EDhemaoptera (1 Familv. 2 Taxa) Mavflies 

BAETIDAE 

Cuelobaais spp. 
Callibaeris spp. 

' Order Odonata (1 Familv. 2 Taxa) DraPonflies/Damselflies 

COENAGRIONIDAE 

Icltonra spp. 
Enallagmo spp. 

Order Ortho~tera (4 Families. 9 Taxa) sshoDDers/Crickets 

ACRIDIDAE 

Acrolophifus spp. 
Amplidornus spp. 
Dissosreira spp. 
Melanoplus spp. 
Mermiria spp. 

GRYLLIDAE 

oecanthus spp. 

MANTIDAE (2) 

Yersinwps spp. 
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Terrestrial Arthropods Taxa List, Rocky Flats Plant, 1991 

ScIENTlRC NAME (1) COMMON NAME 

Conocephalus spp. 
Sclrdderia spp. 

Order PsocoDtera (1 Familv. 1 Taxon) 

PSOCIDAE 

Order DermaDtera (1 Familv. 1 Taxon) 

FOWICULIDAE 

. Forfuula spp. 

Order Colemtera (20 Families. 33 Taxa) 

ANTHICIDAE 

BUPRESTIDAE 

Agrilus spp. 

CANTHARJDAE 

Chaulwgnarhus spp. 

CARABIDAE 

CERAh4BY CIDAE 

Megacyllene spp. 
Tetraopes spp. 

CHRYSOMELIDAE 

Alticinae spp. 
Blepharia spp. 

I 

Barklice 

EaJwig 

Beetles 
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SCIENTIFIC NAME (1) COMMON NAME 

CHLAMISINAE 

Chrysolina spp. 
Cryptocephalus spp. 
Diabrofua spp. 
Disonycha spp. 
.Tonthonofa spp. 
Monoxia spp. 
Trivhabda spp. 

COCCINELLIDAE 

Coccinella spp. 
Hippotlamia spp. 

CURCULIONIDAE 

Hypera spp. 
Rhhocyllus spp. 

HYDROPHILIDAE 

LAMPYRIDAE 

MUANDRMDAE 

MELOIDAE 

MORDELLIDAE 

NITIDULIDAE 

PHALACRIDAE 

SCAPHIDIIDAE 

onrhophagus spp. 
Trar spp. 

\ 
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Terrestrial Arthropods Taxa list, Rocky Flats Plant, 1991 

SCIENTIFIC NAME (1) COMMON NAME 

SILPHIDAE 

Hererosilpplza spp. 
Nictophorus spp. 
Thanatophilus spp. 
STAPHYLTNIDAE 

&dcrThvsaaoDtera (1 Familv. 1 Taxon) 

THRIPIDAE 

Ordei Hemintera (13 FamiIies. 16 Taxa) 

ALYDlDAE 

A lydus spp. 
Megalotomu spp. 

ANTHOCORIDAE 

I BERYnDAE 

Jalysius spp. 

COEIDAE 

LYGAEIDAE 

Lygaem spp. 

MIRlDAE 

NABIDAE 

Nabicula spp. 
Nabis spp. 

PENTATOMI DAE 
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Terrestrial Arthropods Taxa List, Rocky Flats Plant, 1991 

SCIENTIFIC NAME (1) COMMON NAME 

REDUVIIDAE 

Phymata spp. 
Sinea spp. 

RHOPALIDAE 

SCWIELLERIDAE 

Homaemus spp. 

I’HYREOCOFUDAE 

Corimelaena spp. 

I TINGIDAE 

Order HomoDtera (9 Families. 11 Taxa) 

APHIDlDAE 

CERCOPIDAE 

I 

I CICADELLIDAE 

Dorycephalus spp. 
Oncometopia spp. 

CWIDAE 

DELPHACIDAE 

DICTYOPHARIDAE 

ISSIDAE 

MEMBRACIDAE 

Publilia spp. 
Sricrocephala spp. 

I 

I 
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Terrestrial Arthropods Taxa List, Rocky Flats Plant, 1991 

SCIENTIFIC NAME (1) COMMON NAME 

PSYLLIDAE 

! 

Order Newoptera (4 Families. 4 Taxa) Jaxwinps/Antlions 

CHLOROPIDAE 
CHRY SOPIDAE 

HEMEROBIIDAE 

MYRMELEONnDAE 

@der TrichoDtera (1 Familv. 1 Taxon) Caddisflies 

HYDROPSY CHIDAE 

Cheumaropsyche spp. 

Order LeuidoDtera (15 Families. 61 Taxa) 

ARCTIIDAE 

Butter€lies/Moths 

AF’ATURIDAE 

Anoea andria 
Astermampa Celt& 

DANAIDAE 

Danaus plerippus 

GEOMETFUDAE 

HESPERIIDAE 

Atrytone logan 
Hesperia vuidk 

Pwnes taxiles 
Polites peckius 
ipargyreus chrus 
Erynnis afranius 

P h M  PWUS 

Goatweed Butterfly 
Hackberry Butterfly 

Monarch 

Delaware Skipper 
Green Skipper 
Pirus Skipperling 
Taxiles Skipper 
Peck’s Skipper 
Silver-spotted Skipper 
Afranius Dusky-wing 
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T e d a l  Arthropods Taxa List, Rocky Flats Plant, 1991 

SclENTIFIC NAME (1) COMMON NAME 

Oarisma garita 
Phdisora catullus 
Poanes taxiles 
Pyres communis 

LYCAENlDAE 

Satyrium acadicum 
Strymon melinus 
Lycaena helloides 
Lycaena heteronea 
Lycaena hyllus 
Lycaena rubida 
Lycaena xanthoides 
Hemiargus isolus (isola) 
Leptmes marina 
Lycaeides melissa 
Plebejus acmon 
Plebejus icarioides 
Plebejus saepiohs 

NOCrUlDAE 

NYMPHAUDAE 

Chlosyne gorgone 
Eupfoiefa Claudia 
Junonia coenia 
Limenuis archipus 
Nymphalis antiopa 
Nymphalis milberti 
Phycicdes pictus 
Phjciodes fharos 
Speyeria aphrdite 
Speyeria atlantis 
Speyerio coronis 
Speyria edwardsii 
Vanessa atalanta 
Vanessa cardui 

Garita Skipperling 
Common Sooty-wing 
Taxiles Skipper 
Common Checkered Skipper 

Acadian Hairstreak 
Common Hairstreak 
Purplish Copper 
Varied Blue 
Bronze Copper 
Ruddy Copper 
Great Copper 
Reakin’s Blue 
Marine Blue 
Melissa Blue 
Acmon Blue 
Boisduval’s Blue 
Greenish Blue 

Gorgone Checkerspot 
Variegated Fritillary 
Buckeye 
Viceroy 
Mourning Cloak , 
M ilbert ’s Tortoise-she1 1 
Painted Crescent 
Northern Pearl Crescent 
Apbrodite 
Atlantis Fritillary 
Crown Fritillary 
Edwards’ Fritillary 
Red Admiral 
Painted Lady 
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Terrestrial Arthropods Taxa List, Rocky Flats Plant, 1991 

SclENTILlC NAME (1) COMMON NAME 

PAPIIJONIDAE 

Papilio multicaudatus 
Papilio polyxenes 
Papilio rutulus 
Parnassius phoebus 

PIENDAE 

Colias eurytfieme 
Colins philodice 
Norfwlis iole 
Pierir repae 
Pontia occidentalis 
Pontia protodice 

PTEROPHORIDAE 

PYRALIDAE 

SA'NRNIIDAE 

Automeris io 

SATYRIDAE 

Cercyonis oetus 
Cercyonis pegala 
Coenonympha ochracea 

TORTRJCIDAE 

Order Dintera (38 Families. 38 Taxa) 

ACROCERIDAE 

AGROMYZIDAE 

Two-tailed Swallowtail 
Black Swallowtail 
Western Tiger Swallowtail 
Phoebus Parnassian 

Orange Sulfur 
Clouded Sulfur, 
Dainty Sulfur 
Cabbage Butterfly 
Western White 
Checkered White 

' IoMoth 

Least Satyr 
Wood Nymph 
Ochre Ringlet 

ANTHOMYIIDAE 

ASILIDAE ' 
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Terrestrial Arthropods Taxa list, Rocky Flats Plant, 1991 

SCIENTIFIC NAME (1) , COMMONNAME 

BOMBYLIIDAE 

CALLIPHORIDAE 

CECIDOMYIIDAE 

CERATOPOGONIDAE 

CHIRONOMIDAE 

CHLOROPIDAE 

CONOPIDAE 

CULICIDAE 

DOLICHOPODIDAE 

EMPIDIDAE 

EPHYDRJDAE 

HELEOMYZIDAE 

HIPPOBOSCIDAE 

LAUXANIIDAE 

MICROPEZIDAE 

MUSCIDAE 

MYCETOPHILIDAE 

OTITIDAE 

PHORIDAE 

\ 

PIPUNCUIJDAE' 

RHAGIONIDAE 
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Terrestrial Arthropods Taxa Iist, Rocky Flats Plant, 1991 

SCENTIFIC NAME (1) COMMON NAME 

RICHARDIIDAE 

SARCOPHAGIDAE 

SCIARIDAE 

SCIOMY ZIDAE 

SEPSIDAE 

SIMULIIDAE 

STRATIOMYIDAE 

SYRPHIDAE 

TABANIDAE 

-- Chrysops spp. 

TACHINIDAE 

TEPHRITIDAE 

THEREVIDAE 

TIPULIDAE 

Order HvmenoDtera 116 Families. 17 Taxa) 

ANDRENIDAE 

. ANTHOPHOFUDAE 

APXDAE 

Apis spp. 
Bombus spp. 

BETHYLIDAE 
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Terrestrial Arthropods Taxa List, Rocky Flats Plant, 1991 

SCIENTIFIC NAME (1) COMMON NAME 

BRACONIDAE 

chelonus spp. 

CHALCIDOIDAE 

CHRY SIDIDAE 

COLLETIDAE 

Hylaeus spp. 

FORMICIDAE 

Camponoms spp. 

Sphecodes spp. 

ICHNEUMOMDAE 

SCELIONlDAE 

SPHECIDAE 

TlPHlIDAE 

VESPIDS 

Dolichovespula spp. 

Order Aranae (1 Family. 1 Taxon) 

ARANEIDAE 

SDiders 

Araneus spp. 
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Terrestrial Aihpods Taxa List, Rocky Flats Plant, 1991 

SCIENTIFIC NAZE (1) COMMON NAME 

Order Opilioncrll Funilv. I Taxon) Paddv Lono-lees 

PHALANGIIEW 

Order AcarinaWamiIv. 1 Taxon) 

IXODIDAE 

Order SOIDUE idtll Familv. 1 Tax O d  

EREMOBATWE 

Total Numberdktbopod Orders = 29 Families = 131; Taxa = 200 

Wind-Scornions 

.- 

(1) Taxonomic identifications were made by Dr. Boris Kondratieff and Mike Weissmann 
of Colorado State University, Fort Collins, CO. 

' (2) Mantids are recognized by some authorities as members of the separate Order Mantodea. 



Amphibians Species List, Rocky Flats Plant, 1991 

SCIENTIFIC NAME COMMON NAME 

AMBYSrnMATIDAE (1 Species) SAlAMANDERS 

Ambystoma rigrinwn 

PELOBATIDAE (1 Species) 

Scaphwphus bombifions (1) 

Tiger Salamander 

SPADEFOOT TOADS 

Plains Spadefoot 

BUFONIDAE (2 Species) TRUE TOADS 

Bufo cognatus (1)  
Bufo woodhousei 

HyLIDAE (1 Species) 

Pseudacris miserialus 

RANIDAE (1 Specits) 

Ranap@ens 

- Total Number of Amphibian Species = 6 

Great Plains Toad 
Woodhouse’s Toad 

TREE FROGS 

Boreal Chorus Frog 

TRUE FROGS 

Northern Leopard Frog 

(1) Species was previously recorded, but not observed during 1991 field season. 

-I 
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Reptiles Species Last, Rocky Flats Plant, 1991 

SCIENTmC NAME COMMONNAME . 

CHELYlUDAE (1 Species) TURTLES 

Chrysemys picfa Western Painted Turtle 

IGUANIDAE (2 Species) LUARDS 

Phrynosoma douglassi 
Sceloporus undulatus 

COLUBRIDAE (4 Species) 

Coluber consnufor 
Pituophis melonoleucus 
Thamnophis radir 
Thamnophis sirtalk 

VIRERIDAE (1 Species) 

Crora lis viridir 

Total N u m k  of Reptile Species = 8 

Short-horned Lizard 
Eastern Fence Lizard 

COLUBRIDS 

Racer 
Bull Snake 
Plains Garter Snake 
Common Garter Snake 

VIPERS 

Prairie Rattlesnake 
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Bird Species Lkt, Rocky Flats Plant, 1991-1992 

SCIENTIFIC NAME (1) COMMON NAME 

PODICIPEDKDAE (1 Species) 

Podilymbur podiceps 

PHATACROCORACIDAE (1 Species) 

Phalacrocorax auritus 

ARDEIDAE (3 Spea'ts) 

Ardeo herodins 
Butorides striatus 

' Nycricorax nycticorax 

ANATIDAE (17 Species) 

Branro canademis 
Qen caerulescens 
Anasplatyrhynchos 
Anus nrepera 
Anus acuta 
Anas crecca 
Anus dkcors 
Anar cyanoptera 
Anus cbpeata 
Ayt1ij-a americana 
Ayrhya coliaru 
Ayhya valisineria 
Aji11jo afink 
Bucephela clangula 
Bucephala albeola 
Lophociyes cucullatus 
Mergus merganser 

CAmmAE (1 Species) 

GREBES 

Pied-billed Grebe 

CORMORANTS 

Double-crested Cormorant 

HERONS 

Great Blue Heron 
Green-backed Heron 
Black-crowned Night-heron 

GEESEAND DUCKS 

Canada Goose 
Snow Goose 
Mallard 
Gadwall 
Northern Pintail 
Green-winged Teal 
Blue-winged Teal 
Cinnamon Teal 
Northern Shoveler 
Redhead 
Ring-necked Duck 
Canvasback 
Lesser Scaup 
Common Goldeneye 
BufOehead 
Hooded Merganser 
Common Merganser 

AMERICANWLTURES 

Turkey Vulture 

(1) Scientific and common names were obtained from ?IC AOU Checklist of North American Birds (6TH Ed.). 
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Bird Species List, Rocky Flats Plant, 1991-1992 

SCIENTIFIC NAME (1) COMMON NAME 

ACCIPITRIDAE (9 Species) EAGLES AND HAWKS 

Accipiter striatus 
Acckiter cooperii 
Buteo jamaicensis 
Buteo swainsoni 
Buteo lagopus 
Buteo regalis 
Aqrrila chrysaetos 
Haliaeenis lecocepkalus 
Circus cyaneus 

Sharp-shinned Hawk 
Cooper’s Hawk 
Red-tailed Hawk 
Swainson’s Hawk 
Rough-legged Hawk 
Ferruginous Hawk 
Golden Eagle 
Bald Eagle 
Northern Harrier 

FALCONIDAE (4 Species) FALCONS 

Falco mexicanus 
Falco peregrirurs 
Falco columbarius 
Falco spanperills 

Prairie Falcon 
Peregrine Falcon 
Merlin 
American Kestrel 

PHASIANIDAE (2 Species) GROUSE AND TURKEYS 

Phasianus colcliicus 
Meleagris gallopa 1 2 0  

Ring-necked Pheasant 
Wild Turkey 

RALLIDAE (3 Species) RAILS AND COOTS 

Rallus limicola 
Porzana Carolina 
Fulica americana 

Virginia Rail 
Sora Rail 
American coot 

GRUlDAE (1 Species) CRANES 

Grus c a M d @ . s  Sandhill Crane 

CHARADmAE (1 Sped=) PLOVERS 

Churadrius voci/erus Killdeer 

(1) Scientific and mmmon names were obtained from The AOU Checklist of North American Birds (6TH Ed.). 
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Bird Species List, Rocky Flats Plant, 1991-1992 

ScIENTiFIC NAME (1) COMMON NAME 

SCOLOPACKDAE (6 Species) SANDPIPERSANDALLIES 

Catoptrophorus semipalmatus 
Tringa solitaria 
Actitis macularia 
L imnodromus scolopaceus 
Gallinago gallinago 
Calidris melanotos 

Willet 
Solitary Sandpiper 
Spotted Sandpiper 
Longbilled Dowitcher 
Common Snipe 
Pectoral Sandpiper 

COLUMBIDAE (3 Species) PIGEONS AND DOVES 

Colrrmba fasciaia 
Columba livia 
Zenaida macroura 

STRIGIDAE (3 Species) 

Bubo virginionus 
Asio oms 
Asio jlammeus 

m A E  (1 Species) 

Larus delawarensis 

WRIMULGIDAE (1 Species) 

Ciwrdeiles minor 

T R O c m A E  (2 Species) 

Selaspiwrus platycercus 
Selasphorus rufis 

ALCEDmAE (1 Sptcifs) 

Ceryle alcyon 

Ba nd-ta il ed Pigeon 
Rock Dove 
Mourning Dove 

OWLS 

Great Homed Owl 
Long-eared Owl 
Short-eared Owl 

GULLS 

Ring-billed Gull 

NIGHT JARS 

Common Nighthawk 

HUMMINGBIRDS 

Broad-tailed Hummingbird 
Rufous Hummingbird 

KINGFISHERS 

Belted Kingfisher 

(1) Scientific and mmmoo names were obtained from The AOU Checklist of North American Birds (6TH a,). 
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Bird Species List, Rocky Flats Plant, 1991-1992 

SCIENTmC NAME (1) COMMON NAME 

PICIDAE (4 Species) WOODPECKERS 

Colaptes auraus 
Sphyrapicus nuchalis 
Picodes villosus 
Picoides pubescens 

TYRANNDAE (10 Species) 

Tyrannus tyranrurs 
Tyrannus verricalis 
Sayornisplioebe 
Sayornis saya 
Empidonax'traillii 
Empidona harnmondii 
Empidonax obserholseri 
Empidonax dfficilis 
Contopus sordidulus 
Conropus borealis 

AIAUDIDAE (1 Species) 

Eremopliila olpsrris 

HIRUNDrNrDAE (5 Species) 

Tacliycineta tiralassina 
Tacliycinera bicolor 
Steigidopteryx serripennis 
Hirundo rusrica 
'Huundo pyrrhonota 

CORVIDAE (5 Species) 

Cyanocina crirtata 
Pica pica 
Corvus c o r n  
Corvus brachyrhynchos 
Gymnorli inus cyanoceph Ius 

Northern Flicker 
Red-naped Sapsucker ' 

Hairy Woodpecker 
Downy Woodpecker 

TYRANT FLYCATCHERS 

Eastern Kingbird 
Western Kingbird 
Eastern Phoebe 
Say's Phoebe 
Willow Flycatcher 
Hammond's Flycatcher 
Dusky Flycatcher 
Western Flycatcher 
Western Wood-Pewee 
Olive-sided Flycatcher 

LARKS 

Homed Lark 

SWALLOWS 

Violet-green Swallow 
Tree Swallow 
Northern Rough-winged Swallow 
Barn Swallow 
Cliff Swallow 

CROWS, JAYS, MAGPIES 

Blue Jay 
Black-billed Magpie 
Common Raven 
American Crow 
Pinyon Jay 

(l).Scientific and mmmoa names were obtained from The AOU Checklist of North American Birds (6TH Ed.). 
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Bird Species Lbst, Rocky Flats Plant, 1991-1992 

SCIENTIFIC NAME (1) COMMON NAME 

PARIDAE (1 Species) " 'MICE 

Parus atricapillus Black-capped Chickadee 

smAE (1 Species) NUTHATCHES 

Sina carolinemis 

TROGLODYTIDAE (4 Species) 

Troglodytes aedon 
Trogladyes rroglodyres 
Cistothorus palusrris 
Salpinctes obsoletus 

MUSCICAPIDAE (5 Species) 

Regulus calendula 
Sialia currucoides 

Carhius usrulatus 
Turdus migratorius 

e Myadesres townsendi 

MIMIDAE (2 Species) 

Dwnetella carolinensis 
Oreoscoptes monranus 

LANmlAE (1 Species) 

Lanius ludovicianus 
L a n k  ercubitor 

STURNIDAE (1 Species) 

White-breasted Nuthatch 

WRENS 

House Wren 
Winter Wren 
Marsb Wren 
Rock Wren 

MUSCICAPIDS 

Ruby-crowned Kinglet 
Mountain Bluebird 
Townsend's Solitaire 
Swainson's Thrush 
American Robin 

THRASHERS 

Gray Catbird 
Sage Thrasher 

SHRIKES 

Loggerhead Shrike 
Northern Shrike 

STARLINGS 

SIUW vulgaris European Starling 

(1) Scic~liGc and common names were obtained from The AOU Checklist of North American Birds (6TH Ed.). 
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Bird Species List, Rocky Flats Plant, 1991-1992 

SCIENTIFIC NAME (1) COMMON NAME 

VlREONIDAE (2 Species) 

Vueo soltlarius 
Vireo gilvus 
PARULINAE (7 Species) 

Dendroica petechia 
Dendroica coronata 
Dendroica towmendi 
Opornis rolmiei 
Ceothlypir zrichas 
Icteria virem 
Wikonia pusilla 

THRAUPINAE (1 Species) 

Piranga Iudoviciano 

C A R D I N U A E  (4 Species) 

Plieucticus me fanocephaliis 
Cuiraca caerulea 

. Passerina cyanea 
Passerina amwna 

EMBERIZINAE (16 Species) 

Pipilo chlmurus 
Pipilo erythrophthalmus 
Ammodramus savannarum 
Pooeietes gramineus 
Passerculus sandwichensir 
Melospiza melodia 
Chandestes grammacus 
Spizella arborea 
Spizella passerina 
Sjizella pallid0 
Spizella breweri 
Junco hyemalis 
Zononichia querula 

Solitary Vireo 
Warbling Vireo 
WOOD WARBLERS 

Yellow Warbler 
Yellow-rumped Warbler 
Townsend’s Warbler 
MacGillivray’s Warbler 
Common Yellowthroat 
Yellow-breasted Chat 
Wilson’s Warbler 

TANAGERS 

Western Tanager 

GROSBEAKS AND ALLIES 

Black-headed Grosbeak 
Blue Grosbeak 
Indigo Bunting 
Lazuli Bunting 

TOWHEES AND SPARROWS 

Green-tailed Towhee 
Rufous-sided Towhee 
Grasshopper Sparrow 
Vesper Sparrow 
Savannab Sparrow 
Song Sparrow 
Lark sparrow 
American Tree Sparrow 
Chipping Sparrow 
Cla y-colored Sparrow 
Brewer’s Sparrow 
Dark-eyed Junco 
Harris’s Sparrow 

, 
(1) Scientific and mmmon names were obtained from The AOU Checklist of North American Birds (6TH Ed.). 

c 
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Bird Species List, Rocky Flats Plant, 1991-1992 

ScIENTmC NAME (1) COMMON NAME 

Zonotrichia leucophtys 
Melospiza lincolnii 
Calcarius iapponicus 

White-crowned Sparrow 
Lincoln’s Sparrow 
Lapland Longspur 

AGELAIINI (7. Species) MEADOWLARKS, BLACKBIRDS 

Sturnella negkcta 
Xadwcepiw lus xanthocephahts 
Agelaius phoenueus 
Eupitagus cyanocephalics 
Quscalus quiscula 
Molorlirus ater 
Icterus galbula 

Western Meadowlark 
Yellow-headed Blackbird 
Red-winged Blackbird 
Brewer’s Blackbird 
Common Grackle 
Brown-beaded Cowbird 
Northern Oriole 

PASSERIDAE (1 Species) OLD WORLD SPARROWS 

Passer domesticur 

- CARDUELINAE (5 Species) 

Ca rduelis’ pinus 
Cardueltr rrkitr 
Carduelk psaltria 
Carpodacus cassinii 
Carpodacus mexicanus 

( 

Total Number of Bird Species = 144 
\ 

House Sparrow 

FINCHES 

Pine Siskin 
American Goldfinch 
Lesser Goldfinch 
Cassin’s Finch 
House Finch 

(3) Scientific and cornmu names were obtained from The AOU Checklist of North American Birds (6TH Ed.). 



Mnmmals Species Lht, Rocky Flats Plant, 1991-1992 

SCIENTIFICNAME COMMON NAME 

INsmoRA (2 Species) 

Sora  merriami 
Sorer phsrr i s  

CARNIVORA (6 Species) 

Canis latrans 

Procyon lotor 
Mustela frenata 
Tarideo t a m s  
Mephitis mephub 

RODENTLA (1 7 Species) 

Spermoplailus tridecemlineatus 
Cymmys ludovicianus 
Sciurus niger 
Thomomys talpoides 
Peropthus  fravus 
Perognaihus hispidus 
Castor canadensis ( I )  
Reuhrodontomys montanus 
Reuhrodontomys megalotis 
Peromyscus maniculatus 
Neotoma mexicana 
Microtus pennsylvanicus 
Microtus ochrogaster 
Ondotra ribethicus 
Zapus hudsonius 
Z a p s  princeps 
Erethizon dorsatwn 

vulpes vulpes 

- 

LAGOMORPHA (3 Species) 

L epus rownsendii 
Lepus californicus 
Sylvilagus audubonii 

ARTIODACTYLA (3 Species) 

INSECJT-EATERS 

Merriam’s Shrew 
Water Shrew 

CARNIVORES 

Coyote 
Red Fox 
Raccoon 
Long-tailed Weasel 
Badger 
Striped Skunk , 

RODENTS 

Thirteen-lined Ground Squirrel 
Black-tailed Prairie Dog 
Fox Squirrel 
Northern Pocket Gopher 
Silky Pocket Mouse 
Hispid Pocket Mouse 
Beaver 
Plains Harvest Mouse 
Western Harvest Mouse 
Deer Mouse 
Mexican Wood Rat 
Meadow Vole 
Prairie Vole 
Muskrat 
Meadow Jumping Mouse 
Western Jumping Mouse 
Porcupine 

RABBITS AND HARES 

White-tailed Jackrabbit 
Black-tailed Jackrabbit 
Desert Cottontail 

DEER 

Cewus elephus Elk (Wapiti) 
Oakodeus hemionus Mule Deer 
Odixoileus virgininnus White-tailed Deer 

Total Number of Mammal Species = 3 1 

(1) Species was previously recorded, but was not observed during 1991 field season. 
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ECOSYSTEM DATA 
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. . ... .. 

Total 101 50 33 29 114 57 58 92 141 122 . 





.. . ... ~ 



Total Plant Species Present 49 54 38 44 56 53 52 62 52 54 



. .- 

Total Cacti 

BELT TRANSECT SUMMARY FORM 

I 

0 01 0 0 0 0 0 0 0 0 



... 



Total Plant Species Resent 25 22 24 20 27 2A 23 19 24 22 



BELT TRANSECT SUMMARY FORM 

Tola1 8 19 37 56 17 20 92 70 12 6 

L 



. - . . . .. -. - 

Sorghastrum n u m s  

Sporobnlus cryptandrus 

S l i p  minab 

Slim viridula 

x 

X X 

X '  X x .  

X X X X X 

1 I I I I I I 1 I 1 - 1  I 

I I I I I I I I 
~~ ~ 

I I 





I '  

Tobl Rant Species Presenl 

I 

44 48 40 43 49 4 1  52 59 32 21 



._. ___- . -- 

BELT TRANSECT SUMMARY FORM 

Total Cacti 22 21 3 3 5 2 28 1 0 0 



__ ._ - . . - . . . . . . . 





I .. . . ... . -_ 

L 

Total Plant Species Present 54 44 40 46 42 42 52 42  sa 4: 

L 



. _-- 

Rosa arkansana 
Symphoncarpos occidentalis 

BELT TRANSECT SUMMARY FORM 

16' 1 

' ' 2  

HABITAT W E :  Reclaimed, Affected, 1991 Final (BLTRA91F) 

I 

I 

HABITAT W E :  Reclaimed, Affected, 1991 Final (BLTRA91F) 
Study Site BROZA BR02A MROlA MROlA MROM MROU MR03A MR03A MRWA MRO4A 
Transect 1 2 1 2 1 2 1 2 1 2 

Dat&) 1991 OS-JuI Og-Jul lO-JUl IO-Jul IO-Iul 10-Jul 1O-Jul 10Jul  08JuI OS-JuI 

3 

I I I 

MROM MROU MR03A MR03A MRWA MRO4A 
1 2 1 2 1 2 

IO-Iul 1O-Jul 1O-JUl 10Jul  08JuI OS-JuI 

Total Tree a d  Shrub Density 16  

21-Aug I 21-Aug 1 20-Aug I 20-Aug 1 20-Aug 1 20-Aug 

01 01 ' 2 1  0 0 0 0 0 I 

TREES AND SHRUBS I I I I I I I I I I 

Opuntia fragilis 

Opuntia polyacantha 
1 

1 1 

1 1 I I I I I I 
.- 



Chenopodium leptophyllum X X 

Chrysopsis villosa X X X 

Cirsium arvcase X X X X X X X 

Cirsium undulatum I X 

c 





. .. 

I I 

Total Cam Density 0 0 0 1 0 0 0 0 0 0 

BELT TRANSECT SUMMARY FORM 







. . .... .. 

Total Cacti Density 

BELT TRANSECT SUMMARY FORM 

0 0 0 0 0 



I --- 



. _ _  - . . . .. . . . . .. 

Total Plant Species Present 
Mean Min Max 

24 25 16 16 15 23.3 1s 40 



. . -. 

_- 
Tota I 

BELT TRANSECT SUMMARY FORM 

0 1 0 0 0 





. . ,_ . . .... .. . 

- 

OTHER SPECIES PRESENT 



.- 

Total Cacti Density 21 , 3 10 51  0 21 9 11 13 1 



I . .. . . . . .. ... 
~ 





. . . . . . . -- 

(Basal Leaves) hmatium? 

Total Plant Species Resent 

X X X X 

, 49 48 65 72 69 73 59 68 61 51 



.. ... . .. ... . . .. . - .  

Total Cacti Density 
I 

1 8 21 1 0 0 0 6 0 0 0 





Alyssum minus 
Ambrosia pilostachya 

Apocynum cannabinurn 
Ambrosia trifida 

M u m  minus 

X X X 

X X X X X X X X 

X X X X 

X 

IAsdcdas incarnata 

Artemisia ampcstris 
Artrmisia frigida X X X 

Artemisia ludoviciana X X X X X X 

w 

- 

1 x 1  

Asclepias rpeciosa 
Asclepias viridiflora 
Aster erimides 
Aster falatus 
Aster lacvis 

l x l x l  
X X X X X X X X X 

X X 

X X 

X X X X X 

X X X X X 

I 

Bidens amua 

l x l x l  

X 

Carduus nutans 

Ceutaures diffusa 
Centaurea rtpens 
Chrysopsis villosa 
Cinium awewe 

X X X X X X 

X X 

X X X 

X 

X X X X X X X X X X 

-.- 

Cinium undulatum 1 . 1  I I I I I I I I 
Convolvulus arvensis X X X X 

Epilobium ciliaturn 
Equisetum awcnse 
Equisetum laevigatum 

Euphorbia marginata 
Euphorbia semvllifolia 

IGalium boreale 

X X X 

X X X X 

X X X 

X 

X 

I x  I r x  I ' X  I I I I I 1 x 1  1 
Gaura parviflora 1 1 . 1  I I I I I I I 
Gcrnnium caesDitosum X X X 

1 x 1  I I I I I I I I 



IVcrbascum thaasus l x l x l  I I I I 

Vcmoica aoagall is-aqua ti ca 
Viola oephrophylla 
Xanthium strumanurn 

lvelbeaa bncmta 

X X X X 

X X 

X 

1 I I I 1 x 1  I I I 
l~emnica amricaoa I I I ' I  I I l x l x l x l  

(Yellow Nighkhade) X X 



.- 

I 
Total Cacti Density 0 6 I 3 15 I 

BELT TRANSECT SUMMARY FORM 

I 

I I 





.. . . __ . . 

Penstemon m o d i n o r u s  

Phaalia hcterophylla 
Physalisvirginiana 
Plaotago major 

X X 

X 

X X 

X X 



Polygonum aJnvolvulus X 

Potentilla hippiana X X 

Prunella vulgaris X 

Psoralu tenuiflora X 

~ R a n u m l w  mawunii I l x l x  

X 

X ' Taraxacum offidnalc 

'Ihcrmopsis divaricarpa X X 

'Ihlami rrvensis X 

Verbascum blattaria 

Veronica anagallis-aquatica 
Vida omaicane 
Viola lrphrophylla 

(Polygonum sp.) 

X X 

X X 

X X 

X I I I I I I 

Total Plant Species Present 23 62 I5 



BELT TRANSECT SUMMARY FORM, 







BELT TRANSEC~ SUMMARY FORM 

Tolal 0 0 0 0 0 



GRAMlNOlDS I I I I I I I 
Acmovron caninum I I 1 

Juncvs torreyi 

Panicum virgatum 

Poa compressa 
Poa pratcnsis 

Scimus americanus 

1 x 1  

X 

X X X 

X 

X X I X  

X 

Scirpus pallidus 

Spartioa peclinata 

Typha anpustifolia 
Typha latifolia 

X 

X 

X X 

X 

I 





BELT TRANSECT SUMMARY FORM 
HABITAT TYPE: Marshland Reference, 1991 Final (BLTAR91F) 

Tom1 Cacti Dcmity 0 .  0 0 0 0 0 0 15 0 0 







. . 



.- 

0 Total Cacti Denrity 0 0 0 0 0 0 0 0 0 





Hypericum perforaturn X 

Lama safiola X 

Lomatiurn orientale X 

, 

TOUI Plant Species hesent  1 14 9 13 14 23 17 10 12 13 17 



BELT TRANSECT SUMIvlARY FORM 
HABlTATTYPE: Aquatic (Wetland) Affected, 1991 Final (BLTAAPIF) 

Total Cacti Density 0 0 0 0 0 





I 1 



I .-. 

BELT TRANSECT SUMMARY FORM 
HABITATNPE: Short Marsh (0201 (BLmZODMI 







. . . - 

Tolal 0 0 0 0 0 







... ~ 

COVER TRANSECI' SUMMARY FORM 

Total Shrubs 

! 

0 0 0 0 0 0 0 0 0 0 

.... 



Total Shrub Canopy 

' "  

0 0 0 0 0 0 0 0 0 0 



. ,  ._ . ... .... - 







__  ... 

COVER TRANSECT SUMMARY FORM 

Total Shrub Canopy 0 0 0 0 0 





-I 





COVER TRANSECT SUMMARY FORM 

Tout Shrubs 46 0 21 19 5 

I , 



, 





. .. . . - 



COVER TRANSECT SUMMARY FORM 

I 

,Total Shrub Canopy 20 31 62 45 72 41 42 67 50 41  



._ .. 

I -. 

. ___-- 



. . _. ... . . 





-- . _  

COVERTRANSECT SUMMARY FORM 

Study Site 

D a w )  29-Aug 29-Aug 12-Sep 23-Aug 23-Aug 1. 12-Sep 03-Sep 03-Sep 16-Sep 03-Sep 

BWOlA BWOlA BWOlA MWOlA MWOlA MWOlA MWO2A MW02A M W O X  hlW03A 
Transect 1 2 3 1 2 3 1 2 3 1 

1 

Symphoricdrpos om’dentalis 
_. 

3 1 1 

I I I I I 1 

I I I 

I I 

I I 1 I I I I I I 
~~ ~ 

I I 

Total S h b  Canopy 76 54 48 30 38 38 20 I 65 58 38 



_. _. . . .. 



I 





COVER TRANSECT SUMMARY FORM 

Total ShrubCaoopy 71 34 65 36 30 



- . . . .. 









. . . . ___. 



COVER TRANSECT SUMMARY FORM 

Total Shrubs 0 0 0 0 0 0 ' 0  0 0 0 



.. .. 







I . . .. . - 

Total Shrubs 

COVER TRANSECT SUMMARY FORM 

0 0 0 0 0 0 0 0 0 0 

, 







J 

Total Plant Ground Cover 39 39 39 37 34 35 42 42 24 39 



COVER TRANSECT SUMMARY FORM 

Tobl Shrubs 0 0 0 0 0 0 0 0 0 0 





. .. 





COVER TRANSECT SUMMARY FORM 

Total Shrubs 

I 

1 
0 0 0 0 0 0 0 0 0 0 





, . . .. . -. 

Phleum pratcnse 
Poacomprcsa . 
Poa pratcnsis 

2 

1 2 1 

2 

I I I I I I I I 1 1  

I I I I I t I I I I I I I I I I I 





- . .... . 

e 



COVER TRANSECT SUMMARY FORM 

I 

Tohl Shruhs 20 I 1 





. . -- I 



. .  



COVER TRANSECT SUMMARY FORM 

Total Shrubs 53 63 56 49 42 





.. . .- .. -- 

.- 





. __ _I_ ... . 

COVER TRANSECT SUMMARY FORM 

I - 
Total Shruh Canopy IS 0 0 1 1 0 0 0 6 0 - 





. ... 

I 



I 



, _. .. 

Total ShrubCsnopy 

COVERTRANSECT SUMMARY FORM 

0 0 0 0 0 0 0 0 0 0 



. 



.__. 





COVER TRANSECT SUMMARY FORM 

I 



, 

\ 





.. ._._ 



COVER TRANSECT SUMMARY FORM 

Total Shrubs 0 0 0 0 0 0 





_. . . . . . - 

\ 





. . _.. ... ..- 

Total Shrubs 

COVER TRANSECT SUMMARY FORM 

I 

0 0 0 0 0 

.- 





. . ._.-  

, I  





i 
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RELATIVE ABUNDANCE SUMMARY, HERPTILES 
Season/Year: April, May, June 1991 
Transects: Baseline, OU 1 

WETIAND HABITATS WOODLAND HABITATS SHRUBLAND HABITATS GRASSLAND HABITATS DISTURBED HABITATS TOTAL 
(20.4 Houn) (1 5.7 Hours) ( I  5.1 Hours) (26.9 Hours) ( 7.6 Houn) (85.7 Hours) 

Number I No./Hour Number I No./Hour Number I No./Hour Number I No./Hour Number I No./Hour Number I No./Mour 

I 

-~ 

W. Painted Tude 33 1.62 0 0.00 0 0.00 0 0.00 4 0.53 37 0.43 

Boreal Chorus Frog 36 1.76 0 0.00 0 0.00 0 0.00 0 0.00 36 0.42 

Norrhem Leopard Frog 5 0.25 0 0.00 2 0.13 0 0.00 0 0.00 7 0.08 

Bull snake 1 0.05 1 0.06 0 0.00 1 0.04 1 0. I3 4 0.05 

Plains Garter Snake 1 0.05 0 0.00 0 0.00 0 0.00 0 0.00 1 0.0 1 
Prairie Rattlemakc 0 0.00 0 0.00 0 0.00 1 0.04 ~0 0.00 I 0.01 

Yellow-bellied Racer 0 0.00 1 0.06 0 0.00 0 0.00 0 0.00 1 0.0 1 

Woodhouse's Toad 0 0.00 0 0.00 0 0.00 1 0.04 0 0.00 1 0.0 1 

Eastern Fence Lizard 0 0.00 0 0.00 0 0.00 0 0.00 1 0.13 1 0.0 1 
1 I 

30-MU-92 

File:RAHSPRBl .WK1 

- 

Total Speciesflabitat 76 3.73 2 0.13 2 0.13 3 0.11 6 0.79 89 I .04 

I I I I I I 1 I I I I I I 
I I I I I 1 I 

I I 



RELATIVE ABUNDANCE SUMMARY, HERPTILES 
SeasonJYear: July, August, September 1991 
Transects: All 

I 

WETLAND HABITATS WOODLAND HABITATS SHRUBLAND HABITATS GRASSLAND tIABITATS DISTURBED HABITATS TOTAL 

(10 4 Hours) (10 9 Hours) ( 8 2 Hours) (16.0 Hours) ( 2.9 Hours) (48.4 Hours) 

Species Number NofHour Number NoAlour Number No./Hour Number No./Hour Number NoJHour Number NoJHour 

W Painted Turtle 33 3.17 0 0.00 0 0.00 0 0.00 0 0.00 33 0.68 

Northern Leopard Frog 9 0.87 0 0 0  0 000 0 0.00 0 0.00 9 0.19 

Bull Snake 0 0.00 0 000 0 000 1 006 1 0.34 2 0.04 

I 
7 

Total SpeciesRlabitat 42 404 0 000 0 O M )  1 006 1 0 34 4 4 ,  0 91 

! 

MMar-92 

File: RAHSUMBl.WK1 



RELATIVE ABUNDANCE SUMMARY, BIRDS 
SeasoWear: April, 1991 
Transects: Baseline 

!say’s Phoebe 

Common Snipe 

B l u ~ w i n g a l  Teal 

Rock Wren 

WETIAND HABITATS WOODLAND HABITATS SHRUBLAND HABlTATS GRASSLAND HABRATS DISWRBED HABlTATS 

Numkr I NoJHoar Nu* I NdHollr Numba I No./Hom Nmnkr I No./€Iour Number I NoJHom 
( 9.6 Horn) ( 5.8 Houn) ( 7.9 Horn) (13.0 Hours) ( 4.0 Hours) 

3 a31 2 0.34 2 au I 0.08 2 as0 

10 1.04 0 0.00 0 0.00 . 0 am 0 am 
10 1.04 0 0.00 0 0.00 0 0.00 0 0.00 

0 a00 0 0.00 0 0.00 2 ais 7 1.75 

23 240 9 1.55 59 7.47 I 2 7  9.77 20 5.00 

109 11.35 1s 259 22 218 0 0.00 9 .225 

Cinnamon Teal 

Chipping Sparruw 

11  0.10 I 01 0.00 I 3 1  0.38 I 21 61 1.50 

~~ ~~ ~ - 

8 a83 0 0.00 0 0.00 0 0.00 0 0.00 

3 0.31 2 0.34 3 0.38 0 am 0 aoo 

30-Ma-92 

Re:  RABAPRBl.WK1 

(40.3 H m )  

NOJHOUT 

3.33 

3.05 

1.41 

1.34 

1.32 

12 0.30 -1 
0.22 
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RELATIVE ABUNDANCE SUMMARY, BIRDS 
SeasodYear: May, 1991 
Transects: Baseline 

09-Apr42 

File:RABMAYBl.WKI 

I WE[IAND HABITATS WOODLAND HABITATS SHRUBLAND HABlTATS GRASSLAND HABITAT3 DISTZlRBED HABITAl3 TQTAL I ( 6.3 Hours) I ( 5.8 Hours) I ( 4.9 Hours) I ( 6.7 Hours) I ( 2.2 Hours) I (26.9 Hours) 

SpacieS Number NoJHour Number NoJHour Number 

Red-winEed Blackbird 160 25.40 22 3.79 17 
~ 

Western Meadowlark 5 0.79 6 1.03 1 

Mourning Dove a 1.27 36 1 6.21 3 

VesperSprrow . 2 0.32 9 1.55 7 

Mallard 40 6.35 0 a00 0 

Barn Swallow 17 270 7 1.21 3 

NoJHour 

0.20 11.34 3.46 

0.61 13 1.94 31 14.09 91 3.38 

1.43 47 7.01 18 8.18 83 3.09 
~~~ ~ ~~ -~ ~~ 

0.00 9 1.34 0 0.00 49 1.82 

0.61 1 1  1.64 6 2.73 44 1 .a 
I ~ ~~ ~ -~ ~~ 

Tree Swallow 34 5.40 0 0.00 8 1.63 1 0.15 0 0.00 43 1.60 

Northern Oriole 11 0.16 25 4.31 11 2.24 2 0.30 0 0.00 39 1.45 

American Tree Sparrow 3 0.48 13 224 20 4.08 1 0.15 1 0.45 38 1.41 

Cliff Swallow 27 4.29 0 0.00 1 0.20 0 0.00 0 0.00 28 1.04 
~ ~ ~ 

Killdeer 20 3.17 0 0.00 0 0.00 3 0.45 5 .  227 28 1.04 

European Starlinr! 1 0.16 15 2.59 2 0.41 4 0.60 3 1.36 25 0.93 
~. ~ ~ ~~ ~ ~~ ~~ 

House Finch 0 0.00 18 3.10 0 0.00 1 0.15 6 273 25 0.93 

Violet-meen Swallow 17 I 2-70 6 1.03 0 0.00 0 0.00 0 0.00 23 0.86 
~ ~ ~ ~~~ 

American Goldfinch 0 0.00 15. 259 7 

Black-billed Magpie 0 0.00 1 0.17 15 

Rufous-sided Towhee 0 0.00 3 0.52 14 

1 1.55 2 1 0.16 9 

0 0.00 3 0.52 0 

0.00 0 0.00 22 0.82 

0.00 0 0.00 17 0.63 
~ 

0.00 0 0.00 . 16 0.59 

0.45 0 0.00 15 0.56 

1.49 2 0.91 15 0.56 
~ ~~ ~~ 

Say’s Phoebe 0 0.00 2 0.34 0 0.00 8 1.19 3 1.36 13 0.48 

Chipping Sparrow 1 0.16 0 0.00 4 0.82 6 0.90 0 0.00 11 0.41 

Great Blue Ileron 4 0.63 1 0.17 1 0.20 4 0.60 0 .  0.00 10 0.37 

Common Raven 0 0.00 0 0.00 0 0.00 9 1.34 1 0.45 10 0.37 

Spotted Sandpiper 9 1.43 0 0.00 0 0.00 0 0.00 0 0.00 9 0.33 

Grcat Horned Owl 0 0.00 7 1.21 2 0.41 0 0.00 0 0. 00 9 0.33 

Blue-wing Teal a 1.27 0 0.00 0 0.00 0 0.00 0 0.00 a 0.30 

Whiteaowncd Sparrow 0 - 0.00 7 1.21 1 0.20 0 0.00 0 0.00 8 0.30 

Canada Goose a 1.27 0 0.00 0 0.00 0 0.00 0 0.00 8 0.30 
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WJ?I’LAND HABITATS WOODLAND HABITATS 

( 4.5 HOUR) ( 4.1 Hours) 

RELATIVE ABUNDANCE SUMMARY, BIRDS 
S e a s o f l a c  June, 1991 30-Mat-92 

Transects: Baseline, OW1 File: RABJUNBl.WK1 

SHRUBLAND HABlTATS GRASSLAND HABlTATS DISTURBED HABITATS TOTAL 
( 2.3 Hours) ( 7.2 Hours) ( 1.4 Hours) (19.5 Hours) 

SptciCS 

Red-winged Bladrbird 

Number NoJHour Numbs NoJHour Number NoJHour Number No./Hour Number NoJHour Number NoJHour 

198 44.00 16 3.90 29 12.61 45 6.25 6 4.29 294 15.08 

Western Meadowlark 

Mourning Dove 

5 1.11 23. 5.61 8 3.48 120 16.67 3 2.14 159 8.15 

14 3.11 61 14.88 6 2.61 7 0.97 I 4 2.86 92 4.72 

Vesper Sparrow 

House Finch 

11 244 11 268 9 3.91 51 7.92 0 0.00 88 4.51 

4 0.89 58 14.15 0 0.00 2 0.28 13 9.29 77 3.95 
. ~~ 

Mallard 

European Starling 

52 1156 0 0.00 0 0.00 0 0.00 0 0.00 52 2.67 

0 am 33 8.05 0 0.00 11 1.53 5 3.57 49 2.51 

Killdeer 

Barn Swallow 

24 5.33 0 0.00 01. 0.00 2 0.28 5 3.57 31 1.59 

14 3.11 0 0.00 1 0.43 14 1.94 1 0.71 30 1.54 

Song Sparrow 

Black-billed Magpie 

Northera Oriole 

Cliff Swallow 

2 a44 6 1.46 7 3.04 13 1.81 0 0.00 28 1.44 

0 0.00 4 0.98 11 4.78 2 0.28 1 0.71 18 0.92 

0 0.00 16 3.90 2 0.87 0 0.00 0 0.00 18 0.92 

1 0.22 0 0.00 1 0.43 15 2.08 0 0.00 17 0.87 

American Goldfinch 

Common G r a d e  

2 0.44 6 1.46 5 2.17 3 0.42 1 0.71 17 0.87 

7 )  1.56 7 1.71 2 0.87 0 .  0.00 0 0.00 16 0.82 

Brewer’s Blackbird 

Grasshopper Sparrow 

~ 

4 0.89 8 1.95 0 0.00 0 0.00 4 286 16 0.82 

0 0.00 0 0.00 0 0.00 15 208 0 0.00 IS 0.77 

Western Kingbird 

Great Horned Owl 

~~ 

0 0.00 2 0.49 0 0.00 6 0.83 2 1.43 10 0.5 1 

0 0.00 4 0.98 2 0.87 1 0.14 2 1.43 9 0.46 
~ 

Yellow Warbler 

Red-tailed Hawk 

Rufous-sided Towhee 

~ ~~ ~ ~ - - 
0 0.00 9 2.243 0 0.00 0 0.00 0 0.00 9 0.46 

0 0.00 3 0.73 0 0.00 5 0.69 0 am 8 0.41 

0 0.00 1 0.24 6 2.61 0 0.00 0 am 7 0.36 

Yellow-headed Blackbird ’ 6 

Blue Grosbeak I 0 

1.33 1 0.24 0 , 0.00 0 0.00 0 0.00 7 0.36 

0.00 1 0.24 4 1.74 2 0.28 0 0.00 7 0.36 

Ring-billed Gull 

Spotted Sandpiper 

~ ~ ~~ 

0 0.00 0 0.00 1 0.43 6 0.83 0 0.00 7 0.36 

6 1.33 0 0.00 0 0.00 0 0.00 0 0.00 6 0.31 

Blkcrowned Night Heron 

Blue-winged Teal 

~~ ~ ~~ ~ ~~~ ~ ~- - 
5 1.11 0 0.00 1 0.43 0 0.00 0 0.00 6 0.31 

5 1.11 0 0.00 0 0.00 0 0.00 0 0.00 5 0.26 
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~SpDciCS 

RELATIVE ABUNDANCE SUMMARY, BIRDS 
Season/year: July, 1991 
Transectsl Baseline, OU1 

WETLAND HAElTA7S WOODLAND HABlTATS 

Numba I No./Hour Numba I Na/Hom 

( 4.5 Howa) ( 4.8 Horn) 
SHRUBLANO HABITATS GRASSLAND HABlTATS 

( 3.0 H o w )  (3.8 Hoars) 

No./Hoar Number No./HOm 
28 9.33 10 - 263 

36 1200 84 221 1 

46 15.33 38 10.00 

DISIURBED HABITATS TOTAL 
(17.6 Horn) ( 1.5 Holm) 

Number No./How Nu* No4Hour 

1 a67 240 13.64 

0 0.00 174 9.89 

6 4.00 138 7.84 

- 
Rd-wi@ Blackbird 183 4(167 18 3.75 

House Finch 0 am 54 11.25 
ve1LlCr SDmmW 4 a s 9  44 9.17 

~ ~~ 

Weatan Meadowladr 

MOumiagDOve 

B m  Swallow 

NorthcrnOridc 

-~ ~~ ~ -~ ~ ~~ 

19 4.22 35 7.29 18 6.00 30 7.89 4 267 106 602 

P 5.11 40 8.33 2 0.67 8 2 1 1  9 6.00 82 4.66 

19 4.22 39 8.13 2 a67 9 237 0 0.00 69 3.92 

0 am 27 5.63 9 3.00 0 a00 0 0.00 36 20s 
Mallard 23 5.11 0 am 0 am 1 0.26 0 0.00 24 1.36 

Amxican Goldfinch 5 1.11 14 292 2 0.67 2 053 1 0.67 24 1.36 

Westcm Kiagbid 0 am 21 4.38 0 am 1 0.26 0 0.00 22 1.25 

Blackbilld Maspie 0 am 1 0.21 14 4.67 0 0.00 3 200 18 1-02 

m s w a l l o w  1 azz 12 250 3 . 1.00 2 0.53 0 0.00 18 1.02 

Killdeer 15 3.33 0 0.00 0 0.00 0 0.00 2 1.33 17 a 9 7  

Say's Phoebe 4 0.89 5 1.04 2 0.67 2 0.53 0 0.00 13 a 7 4  - S M n g  0 a00 12 250 0 a00 1 0.26 0 a00 13 0.74 

Rufouisidcd Towhee 0 am 0 0.00 9 3.00 0 0.00 0 0.00 9 0.51 

Tee Swallow 2 a44 0 0.00 2 0.67 5 1.32 0 am 9 0.51 

saw sperrow 3 a67 7 1.46 11 3.67 0 0.00 0 0.00 21 1.19 

BmmheadcdCowbi~d 4 a89 2 0.42 2 0.67 0 0.00 0 a00 8 a45 

CanmonYclloWthroat 6 1.33 - 1  a21 0 0.00 0 0.00 0 aoo 7 a40 

Blue -beak 0 am 6 1.25 0 0.00 0 a00 0 aoo 6 a 3 4  

CanadaGoare 6 1.33 0 0.00 0 0.00 0 0.00 0 0.00 6 a u  
Rock W m  0 a00 0 0.00 - 0 0.00 0 a00 5 3.33 5 a2a 
Brtwa's Blackbird 0 am 5 1.04 0 0.00 0 0.00 0 am 5 a2a 
Red-tailed Hawk 0 am 3 0.63 0 0.00 1 0.26 1 a67 5 0.28 

Common Ravm 0 am 1 a21 0 0.00 4 1 .05 0 am 5 0.28 

Common Nighthawk 1 a22 1 0.21 0 0.00 0 0.00 2 1.33 4 0.23 

Bkaownal Night Haoa 3 a67 0 0.00 0 0.00 0 a00 0 0.00 3 a 17 
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Spericr 
House Finch 

Pine Siskin 

IMoUming Dove 

vcsperspcarow 
Rd-winged BlscLbird 

Amaican Goldfiach 
t Westun Meado- 

Trre Swallow 

B a a  Swallow 

M a h d  

AmaicanRobin 

RELATIVE ABUNDANCE.SUMMARY, BIRDS 
Season/Year. August, 1991 
Transects: Baseline, OU1 

WElZAND HABITATS WOODLAND HABITATS SHRUBLAND HABITAn GRASSLAND HABITATS DISKJRBED HABITA'lX WTAL 
0.3 H-) ( 3.3 Hours) ( 27 Hours) ( 6.5 H w n )  ( 1.4 Hoan) (17.2 Homr) 

Numbcr No./liour Numba No./Hour Numbcr No./Hour Numba No.&nQ Nu* NOJHOUT No./Hoar Number 

0 am 110 33.33 63 23.33 141 21.69 4 286 318 i a49 

0 am 70 21.21 20 7.41 33 5.08 0 aoo 123 7.15 

36 ia9i 24 7.27 2 0.74 34 5.23 10 7.14 106 6.16 

12 3.64 12 3.64 14 5.19 42 6.46 6 4.29 86 5.00 

46 13.94 4 1.21 I a37 m 3.08 0 am 71 4.13 

0 am 23 6.97 19 7.04 22 3.38 0 am 64 3.72 

2 a61 3 Q9 1 5 1.85 44 . 6.77 3 214 57 3.3 1 

7 212 15 4.55 6 222 26 4.00 0 am 54 3.14 

10 3.03 5 1.52 4 1.48 29 4.46 4 286 52 3.02 

x3 6.97 0 am 0 am 0 0.00 0 aoo 23 1.34 

0 am 11 3.33 10 3.70 1 0.15 0 aoo 22 1.28 

30-Mar-92 

mC: RABAUGE3l.wkl 

OraMhoppcrSparmw 1 a30 0 aoo 1 0.37 5 0.77 0 am 7 a41 

common Ydlowthroat 3 0.91 21 0.6 1 2 0.74 0 0.00 0 0.00 7 a41 
~~~~~ ~- ~~~ ~ - ~~ 

Kil ldw 5 1.52 0 am 0 0.00 0 0.00 2 - 1.43 7 0.41 

Rock Dove 01 0.00 0 am 0 0.00 6 0.92 0 0.00 6 a35 
~ ~~ ~~ ~~ ~ ~~ ~~ ~ 

EuroPcanStariine 0 am 0 am 6 222 0 0.00 0 . 0.00 6 0.35 

Chipping Spamow 0 aoo 1 a30 0 0.00 1 0.15 3 214 , 5  a29 

Say's Phoebe 2 a 6  1 I 
Wertun -bird 01 a00 

2 a61 I 3 1.11 12 1.85 3 214 22 1.28 

3 a91 1 0 am 11 7.86 0 am 14 as1  

Yellow Warbla 

GmatHomedOwl 

0 am 11 3.33 1 0.37 1 0.15 0 0.00 13 a76 

0 aoo 5 1.52 3 1.11 2 0.3 1 2 1.43 12 I 0.70 
~ ~- 

Blue GrorbeaL 

c4mnon Ninhthawk 

~ ~~ ~ ~~ ~- ~- - ~ 

0 aoo 8 242 2 a74 1 0.1s 0 0.00 11 0.64 

0 am 0 am I 0 0.00 10 1.54 I 01 0.00 10 0.58 
~~~ ~ 

EaEtCmKingw 

Rufous-sided Towhs 

sanesparrow 
wesocm WoOd-Peane 

Lessa Goldfinch 

~~ ~ ~~ ~~ 

1 a30 4 1.21 1 0.37 4 0.62 0 0100 10 as8 

0 am 2 0.61 6 222 1 0.15 0 0.00 9 a s2  

1 a30 1 0.30 4 1.48 1 0.15 0 0.00 7 a 4  1 

0 0.00 5 1.52 1 0.37 1 0.15 0 am 7 a41 

0 0.00 0 0.00 6 222 0 0.00 2 1.43 8 a47 



! 

Northan mole 0 am 4 1.21 1 0.37 0 0.00 0 0.00 5 0.29 
Rd-hiilsd Hawk 0 0.00 0 0.00 0 0.00 4 0.62 0 0.00 4 0.23 

Rock Wnn 0 am 0 am 0 0.00 0 0.00 4 286 4 0.23 

Sage Thrasher 0 am 1 a30 1 0.37 2 0.3 1 0 am 4 0.23 

GMt Blue H m n  3 a91 0 am 0 0.00 0 0.00 0 am 3 a i 7  

BW-billed M m  0 aw 2 a6 1 0 a00 1 0.15 0 am 3 a i 7  

Viet-pen Swallow 0 aoo 0 am 3 1.11 0 0.00 0 0.00 3 a17 

LedraYdlowleg 2 a61 0 a00 0 0.00 0 0.00 0 0.00 2 0.12 

HOUSE W m  0 0.00 1 am 1 a37 0 0.00 0 am 2 0.12 

A m z i c ~ K e s b d  0 am 0 am 0 0.00 2 031 0 0.00 2 a12 

ConmpaCrOar 0 am 0 aoo 0 0.00 2 0.3 1 0 aoo 2 0.12 

Broadtailed H~m~miqbircI 0 aoo 0 am 0 0.00 1 0.1s 0 am 1 ao6 
Turkey Vpltare 0 am 0 aoo 0 0.00 1 0.15 0 0.00 1 ao6 

ao6 F a n l g i ~  Hnwk 0 a00 0 am 1 0.37 0 0.00 0 aoo 1 

Bmwn-beadedGwbinl 0 0.00 0 am 0 0.00 1 0.15 0 am 1 0.06 

Rafoua H~mniagbi~d 0 am 0 am 1 0.37 0 0.00 0 am 1 ao6 
savennah spanoar 0 aoo 0 a00 0 0.00 1 0.15 0 am 1 0.06 

JDggClhfAShrila 0 0.00 1 a30 0 am 0 0.00 0 am 1 0.06 

Blk-aomed Night H e m  1 030 0 am 0 0.00 0 0.00 0 am 1 0.06 

ccrmmm snip 1 0.30 0 am 0 0.00 0 0.00 0 0.00 1 0.06 

DouMaxsted campant 3 a91 0 am 0 0.00 0 0.00 0 0.00 3 0.17 

H d W  0 am 0 am 0 am 3 0.46 0 am 3 0.17 

NorthanHarrier 0 am 0 aoo 0 0.00 3 0.46 0 0.00 3 0.17 

~~ - -- ~ - - ~ ~ - ~~ ~ 

~~ ~ ~ ~ ~~ 

Total Spaciunlabitat 159 48.18 330 loQ00 188 69.63 469 7 2  I5 43 30.71 1189 69.13 

! 

- 
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WETLAND HABITATS WOODLAND HABITATS SHRUBLAW HABITATS GRASSLAND HABITATS DISTURBED HABITATS 

( 1.4 Hours) ( 26 HOUK) ( 2.8 Hours) ( 2 5  Hours) ( 5.7 Hours) 

RELATIVE ABUNDANCE SUMMARY, BIRDS 
Seasonflex- September. 1991 09-Apr-92 

Transects: Baseline, OU I Fde: RMSEPBl.WK1 

TOTAL 

(15.0 HOW.) 

Vesper Sparrow 4 1.54 4 1.43 4 1.60 

Mallard 35 13.46 0 0.00 0 0.00 

IPine Siskin 0 0.00 8 2.86 0 0.00 

SpeGes 

Red-winged Blackbird 

Number No./Hour Numbcr No./Hom Number No.lHour 

' 130 50.00 0 0.00 1 0.40 

Number 

0 

No./Hour Number No./Hour Number 

0.00 0 0.00 13 I 

Western Meadowlark 

House Finch 

111 70 I 1228 I I 1  I . 7.86 I 1 0.38 21 7.50 .8 3.20 

01 0.00 I 33 11.79 16 6.40 
~~ ~- - 

16 28 1 

24 4.2 I 

28 20.00 93 

6 4.29 42 

No./Hour 

8.73 

7.40 

~ 

0 

20 

6.20 

2.80 
~~ ~ 

0.00 0 0.00 35 

3.51 I 0 0.00 1 28 

233 

1.87 

0 

7 

0.00 I 0.36 20 8.00 0 0.00 0 0.00 21 1.40 

. 269 4 1.43 91 3.60 0 0.00 0 0.00 20 1.33 

Mourning Dove 

Chipping Sparrow 

a 3.08 2 0.71 1 0.40 3 0.53 4 286 18 1.20 

7 269 2 0.7 1 6 240 3 0.53 0 0.00' 18 1.20 

Barn Swallow 

Wilson's Warbler 

7 269 3 1.07 4 1.60 3 0.53 0 0.00 17 1.13 

2 0.77 12 4.29 3 1.20 0 0.00 0 0.00 17 1.13 

14 

0 

5.38. 0 0.00 0 0.00 0 0.00 0 0.00 14 0.93 

0.00 11 3.93 0 0.00 2 0.35 0 0.00 13 0.87 

Black-billed Magpie 

Brewer's Sparrow 

Claycolored Sparrow 

MacGillivray's Warbler 

IBluc Gmsbeak I 01 0.00 I 41 1.43 I 2 I 0.80 I 0 I 0.001 01 0.00 I 6 1  0.40 I 

0 0.00 4 1.43 6 240 I 0.18 0 0.00 11 0.73 

0 0.00 0 0.00 . 6 2.40 4 0.70 0 0.00 IO 0.67 

0 0.00 8 2 86 0 0.00 2 0.35 0 0.00 IO 0.67 

1 038 5 1.79 2 0.80 I 0.18 0 0.00 9 0.60 

Yellow-rum@ Warbler 

Say's Phoebe. 

~~ ~ ~~ ~ ~ ~- 

0 0.00 8 286 0 0.00 0 0.00 0 0.00 8 0.53 

1 0.38 6 214 0 0.00 1 0.18 0 0.00 8 0.53 
~ ~ ~ ~ ~ - 

Yellow Warbler 0 0.00 1 0.36 7 2 80 0 0.00 0 0.00 8 0.53 
American Goldfinch 0 0.00 4 1.43 0 0.00 1 0.18 .2 1.43 7 0.47 

Common Yellowtluoat 0 0.00 0 0.00 7 2 80 0 0.00 . 0 0.00 7 0.47 

European Slariing 0 0.00 0 0.00 0 0.00 7 1.23 0 0.00 7 0.47 

Rock Wren 

American Kestrel 

0 0.00 1 0.36 . o  0.00 0 0.00 5 3.51 6 0.40 

I 0.38 2 0.71 0 0.00 ' 3  . 0.53 I 0 1  0.00 I 6 0.40 
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Wtrtun Meadoarlrut 

C a m m m c r O W  

RELATIVE ABUNDANCE SUMMARY, BIRDS 
season/year: October, 1991 
Transects: Baseline.OU1 

- ~~ - -  - 

0 am 2 0.83 0 aoo 3 0.58 . 0 am 5 a44 
0 0.00 0 aim 0 a00 I 5 0.96 0 0.00 S 0.44 

u)Mnr-n 

pile: RAEocTBl.wKI 

Red-tailed Hawk 

whitbcrownedspanoar 

NatiuanFLicka 

song sparmv 
cammn snipe 

SpUieS Numbcr NoJHaur Numba 
sandhill cram 0 0.00 0 

snow Goose 0 0.00 0 

~~ ~ - ~~ ~ -~ 

0 0.00 3 1.25 0 a00 1 a 19 0 0.00 4 0.35 

0 0.00 4 1.67 0 0.00 0 0.00 0 0.00 4 0.35 

0 a00 3 1.25 0 0.00 0 0.00 1 2.50 4 0.35 

0 am 1 0.42 2 200 0 0.00 0 ado 3 aza 
0 am 1 a42 2 200 0 0.00 0 0.06 3 au 

CansdaGoose 

Mallard 12.50 

Horned Lark 0.00 

Rough-kggd Hswk 
Connnn Raven 

Burneked 

Black-billed Magpie 

Rubycroarned Kinglet 

PiDC siskin 0 

1 -  

0 a00 1 0.42 0 am 0 a00 1 250 2 ai8 

0 am 0 0.00 0 am 2 0.38 0 0.00 2 0.18 

Nathan Harrier 

AmaicanKratnl 

1 0.42 0 a00 0 am I 1 0.19 0 a00 2 ai8 

0 am 1 a42 I 0 aoo I 1 a19 - 0 0.00 2 0.18 

F- Hawk 
pied-mal circbe 

-~ - 

0 am 1 0.42 0 aw 0 0.00 0 a00 1 am 
1 a42 0 0.00 0 am 0 am 0 0.00 I am 

Lesscrscaup 

Rbg-billed Gull 

Mouming Dove 

- - ~  

1 0.42 0 aim 0 am 0 0.00 0 0.00 1 am 
0 0.00 0 am 0 am 1 0.19 0 0.00 1 am 
0 am 1 a42 0 0.00 0 0.00 0 0.00 1 am 
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RELATIVE ABUNDANCE SUMMARY, BIRDS 
SeasonDear: November, 199 I 
Transcce: Baseline. OU1 

WETLAND HABITATS WOODUND HABITATS SHRUBLAND HABITATS GRASSLAND HABITATS DISTURBED HABITATS TOTAL 

( 27 HOUK) ( 21 Hours) ( 2.0 Hours) ( 4.8 Hours) (1.5 Hours) (13.1 Hours) 

No./IIour Species Number No./Hour Number No./Hour Number No./Hour Number No./Hour Number 

Mallard 21 10.00 0 0.00 0 0.00 5 1.04 0 0.00 32 2.44 
No./Hour Number 

Ewppean Stariing 0 0.00 29 13.81 0 0.00 0 0.00 0 0.00 29 2.2 1 

Black-billed Magpie 0 0.00 4 . 1.90 13 6.50 9 1.88 I 0.61 21 206 

Bufflehead 26 9.63 0 0.00 0 0.00 0 0.00 0 0.00 26 1.98 

American Tree Sparrow 1 0.37 2 0.95 5 250 4 0.83 8 5.33 20 1.53 

American Goldfinch . o  0.00 0 0.00 0 0.00 12 2.50 0 0.00 12 0.92 

Northern flicker 0 0.00 7 3.33 0 0.00 0 0.00 1 0.67 8 . 0.61 

Great Homed Owl 0 0.00 8 3.8 1 0 0.00 0 0.00 0 0.00 8 0.6 1 

House Finch 0 0.00 0 0.00 0 0.00 8 1.67 0 0.00 8 0.6 1 

Common Raven 0 0.00 1 0.48 0 0.00 4 0.83 0 0.00 5 0.38 

Common Goldeneye 3 1.11 0 0.00 0 0.00 0 0.00 0 0.00 3 ' 0.23 
~ 

American Kcsbcl 0 0.00 2 0.95 0 0.00 0 0.00 I 0.67 3 0.23 

Lesser scaup 2 0.74 0 0.00 0 0.00 0 0.00 0 0.00 2 0.15 

Pine Siskin 0 0.00 0 0.00 0 0.00 2 0.42 0 0.00 2 0.15 

Blue-winged Teal 2 0.74 0 0.00 0 0.00 0 0.00 0 0.00 2 0.15 

Green-winged Teal I 0.37 0 0.00 0 0.00 0 0.00 0 0.00 ' 1  0.08 

song spanow 0 0.00 1 0.48 0 0.00 0 0.00 0 0.00 1 0.08 

~ 

Common Snipe 0 0.00 0 0.00 1 0.50 0 0.00 0 0.00 1 0.08 

Ring-necked Pheasant 0 0.00 0 0.00 1 0.50 0 0.00 0 0.00 1 0.08 

Ring-billed Gull 0 0.00 0 0.00 0 0.00 1 0.21 0 0.00 1 0.08 

Dark-eyed Junm 0 0.00 0 0.00 I 0.50 0 0.00 0 0.00 1 0.08 

Northern Harrier 0 0.00 1 0.48 0 0.00 0 0.00 0 0.00 I 0.08 

Total Species/Habitat 62 22.% 55 26.19 21 10.50 45 9.38 1 1  7.33 194 14.81 

09-APT-92 

Fie: RABNOVR1.WKI 
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RELATIVE ABUNDANCE SUMMARY, BIRDS 
Scasonh’ear: January, 1992 
Transecls: Baseline. OUl.OU5 

Specaes 

Black-bdled Magpie 

Amencan Tree Sparrow - 
Northern Flicker 

Common Raven 

Great Ifomed Owl 

Song Sparrow 

Mallard 

Amencan Kestrel 

- 

Golden Eagle 

Homed Lark 

Northern Hamer 

Common S ~ p e  

Northem Shnke 

P m n e  Falcon 

Red-ta~led Hawk 

Rock Dove 

Rough-legged Hawk 

Amencan Goldeneye 

kng-necked Pheasant 

Downy woodpecker 

09-Apr-92 

File: RABJANBI.WK1 

WETLAND HABITATS WOODLAND HABITATS SIf RUBLAND IfABITATS GRASSLAND HABITATS DISTURBED HABITArS M T A L  

( 5 0 Hours) ( 5.0 Houn) ( 3 5 1.fours) ( 9 5 Hours) ( 25 Hours) (25 5 Hours) 

No./Hour Number No./Hour 

1 0 20 10 2.00 5 1.43 7 0 74 2 0 80 25 0 98 

0 000 12 2 40 1 0.29 0 000 0 000 13 0.5 1 

N u m k  NoMour Number No./Hour Number NoMour Number No/Hour Number 

0 000 9 I a0 1 0 29 1 0 I 1  I 0 40 12 0.47 

0 0.00 1 0 20 I 0 29 7 0 74 3 1 20 12 0.47 

0 000 10 2 0 0  0 000 0 000 0 000 IO 0.39 

4 0 80 2 0 40 I 0 29 0 000 0 000 I 0.27 

6 1 20 0 000 0 000 0 000 0 0 00 6 0 24 

0 0.00 2 0 40 0 000 1 0 11 1 0.40 4 0.16 

0 000 0 000 0 000 3 0 32 0 000 3 0 12 

0 000 0 0.00 0 000 3 0 32 0 000 3 0 12 

0 000 1 0.20 0 0.00 1 0.11 0 0.00 2 0 08 

0 000 1 0 20 0 000 0 000 0 0.00 1 0 04 

0 0.00 1 0 20 0 000 0 0.00 0 000 1 0.04 

0 0.00 0 000 0 000 0 0.00 1 0 40 1 0.04 

0 000 1 0.20 0 000 0 0.00 0 000 1 0 04 

0 0.00 0 000 0 000 0 000 1 0 40 1 004 

0 000 0 000 0 000 1 011 0 000 1 0.04 

1 0.20 0 000 0 000 0 000 0 0.00 1 004 

0 000 0 000 0 000 0 0.00 I 0 40 1 004 

0 000 1 0 20 0 000 0 000 0 0.00 1 0 04 

_____ ~~ 

~ 

I 1 -  1 I I 1 

Total Speciesflabitat 12 240 51 1 0.20 9 2.57 24 2.53 10 4.00 106 4.16 



I 

WETLAND HABITATS 
( 2 5  How) 

RELATIVE ABUNDANCE SUMMARY, BIRDS 
Season/Ym February.1992 
Transects: Baseline. OUl.OU5 

WOODLAND HABITATS SHRUBLAND HABITATS GRASSLAND HABlTATS DISIURBED HABEATS TOTAL 
( 2 2  Hours) ( 1.2 Hours) ( 4.0 Hours) ( 1.6 Harn) (11.6 Hours) 

I 

- ~~~ 

SpCCicS Numbcr NoJHoar Number No./Hom No+ No./Hom Numba No./Hour Numba No.lHour Number NO./HOUl 

ArnncanTmSoarroa, I 0 0.00 25 11.36 0 0.00 0 0.00 0 0.00 25 216 

3&M~-92 

Fie: RABFEBBl.WK1 

- ~ ~~ - ~ ~~~ ~ ~~ 

Black-bffld M&c 0 0.00 3 .  1.36 6 5.00 3 0.75 0 0.00 12 1.03 

Common Raven 0 am 0 0.00 2 1.67 7 1.75 2 1.25 11 I a95 

Mallard 8 

Great Homed Od 0 
I 3.20 0 0.00 0 0.00 0 '0.00 I 0 0.00 8 0.69 

0.00 7 3.18 0 0.00 0 0.00 I 0 0.00 7 a6o 

~ ~ 

~otalspeCies/~abitat I 14 5.60 I 39 17.73 8 6.67 19 4.15 2 1.25 82 7.07 



I I 

- 
Species 

Mule Deer 

B.T. Prairie Dog 

coyote 

Desert Cottontail 

Total S pecics/l labital 

~ RELATIVE ABUNDANCE SUMMARY, MAMMALS 
Seasoflear: December, 1991 30-Mar-92 

Transects: Baseline, OU1, OU5 File: RAMDECBLWKl 

W F l l A N D  HABITATS WOODLAND HABITATS SHRUBIAND HABITATS GRASSLAND HABITATS DISTURBED HABITATS 'KlTAL 

( 5.4 Hours) ( 4.4 Hours) (3.2 Hours) ( 6.6 Hours) ( 2.6 Hours) (22.2 Hours) 

Number NoJHour Number NoJHour Number NoJHour Number No./Hour Number NoJHour Number NoJHour 

11 2.04 3 0.68 17 531 72 10.91 0 0.00 103 4.64 

0 0.00 0 0.00 0 0.00 43 6.52 0 0.00 43 1.94 

2 a37 0 0.00 0 0.00 9 1.36 0 0.00 11 0.50 

0 aoo 1 0.23 1 0.31 0 0.00 9 3.46 I 1  0.50 

13 241 4 0.91 18 5.63 124 18.79 9 3.46 168 7.57 



i 

RELATIVE ABUNDANCE SUMMARY, MAMMALS 
Seasodear: January, 1992 
Transects: Baseline, OU1, OUS 

I 

IO-Apr-92 

File: RAMJANBl.WK1 

Total SpecieslHahitat 81 16.20 25 5.00 76 21.71 97 10.21 42 16.80 321 12.59 
I 



! 

r 

Species 

Mule Deer 

6.". Prairie Dog 

coyote 

B T. Jackrabbit 

Desect Cottontail 

Total Speciesltlabitat 

RELATIVE ABUNDANCE SUMMARY, MAMMALS 
SeasonNear: February, 1992 
Transects: Baseline, OU1, OUS 

WFIZAND HABITATS WOODLAND HABITATS SHRUBLAND HABITATS GRASSLAND HABITATS DISTURBED HABlTATS TUTAL 
( 2.5 Hours) ( 2.2 Hours) ( 1.2 Hours) ( 4.0 Hours) ( 1.6 Hours) (11.6 Hours) 

NoJHour 

0 0.00 0 0.00 0 0.00 47 11.75 0 0.00 47 4.05 

0 0.00 0 0. 00 0 0.00 24 6.00 0 0.00 24 2.07 

0 000 0 0.00 0 0.00 2 0.50 0 0.00 2 0.17 

0 0.00 0 0.00 0 0.00 1 0.25 0 0.00 1 0.09 

0 0.00 0 0.00 0 0.00 0 0.00 1 0 63 1 0.09 

NoJHour Number Number NoJHour Number NoJHour Number NoJHour Number NoJHour Number 

0 0 00 0 000 0 000 74 18 50 1 0 63 75 6 47 

I 

30-Mar-92 
File: RAhWEBBl.WK1 



Total Spectes/Habitat I 036 11 6 11 0 000 61 21.03 0 0.00 73 6 19 



SpbcieS 

Mule Deer 
Desert Cottontail 
e 

! 

WETLAND HABITATS WOODLAND HABITATS SHRUBLAND HABITATS ORASSUWD HABITATS DIs7uRBED HABITATS TOTAL 

( 9.6 How) (5.8 Hounr) ( 7.9 Horn) (13.0 Hours) ( 4.0 Horn) (40.3 Hours) 

Nu& No./Hour Numbu NoJHom Number No./Hour Number No./Hom Number No./Hom Number No./Hour 
29 3.02 1 1  1.90 48 6.08 80 6.15 0 0.00 168 4.17 

1 0.10 6 1.03 1 0.13 4 0.3 I 8 200 m 0.50 

I 

~ 
~ 

Total SpaxesMabitat 33 3.44 17 293 50 6.33 99 7.62 9 225 ma 5.16 
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, 

Speaes 

Mule Deer 

B. T. Praine Dog 

Muskrat 

Desert Cononml 

Coyote 

Total Speciesfiabitat 

I 

WETlAND HABITATS WOODLAND HABITATS SHRUBLAND 1 IABITATS GRASSLAND HABITATS DISTURBED HABITATS TOTAL 

(19.5 Hours) ( 4.5 Houn) ( 4 1 Hours) ( 2.3 Hours) ( 7.2 Hours) ( 1.4 Hours) 

Number NoMour Number Noflour Number NoMour Number Noflour Number No./Hour Number No./74our 

5 1.11  21 5 12 8 3.48 34 4 72 1 0 7 1  69 3.54 

0 000 0 0.00 0 000 48 6 67 0 000 48 2 4 6  

2 0.44 0 000 0 0 0 0  0 000 0 000 2 0.10 

0 000 2 0.49 0 000 0 000 0 000 2 0 IO 

0 000 0 0.00 0 0.00 1 0 14 0 000 1 0 05 

7 1.56 23 5 61 8 3 48 83 1 1  53 1 0.7 1 122 6.26 

RELATIVE ABUNDANCE SUMMARY, MAMMALS 
SeasonNear: June, 1991 
Transects: Baseline, OU1 

I I 

3 0 . M ~ - 9 2  

Fie: RAMJUNBl.WK1 



! 

Species 

Mule Decr 

Desctt Cottontail 

B. T. Rairic Dog 

whitetailed Deer 

c o y o ~  
Raccoon 

- 

Total SpecicdHabitat 

RELATIVE ABUNDANCE SUMMARY, MAMMALS , 

Season/Year: July. 1991 
Transects: Baseline. OU1 

WETLAND HABITATS WOODLAND HABITATS SHRUBLAND HABITATS GRASSLAND HABITATS DISTURBED HAMTATS TOTAL 

( 4.5 Hours) ( 4.8 Hours) ( 3.0 Houn) ( 3.8 Hours) ( 1.5 Horn) (17.6 Horn) 

No./Hour 
5 1.11 28 5.83 13 4.33 7 1.84 0 a00 53 3.01 

0 am l 0.21 6 200 1 0.26 14 9.33 22 1.25 

0 am 0 0.00 0 0.00 6 1.58 0 a00 6 0.34 

0 am 2 0.42 0 0.00 0 0.00 0 0.00 2 0.11 

0 am 0 0.00 0 0.00 1 0.26 0 0.00 1 0.06 

X am X 0.00 0 0.00 0 0.00 0 0.00 X am 

Numba NoJHour Number No./Haa Numba No./Hour Numba No./Hom Number No./Hour Number 

~~ 

5 1.11 31 6.46 19 6.33 15 3.95 14 9.33 84 4.71 

i 

30Mm-92 

File: RAMNLBl.wK1 
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! 

Specits 
Mule Dux 

Rcd Fox 

Mushrat 

CoyoQ 

B. T. Rairic Dog 

Desert Cottontail 

Total SpecitdHabitat 

RELATIVE ABUNDANCE SUMMARY, MAMMALS 
SeasotVYear: September, 1991 
Transects: Baseline, OU1 

WEIZAND HABlTATS WOODIAND HABITATS SHRUBLAND HABITATS GRASSLAND HABITATS DISNRBED HABlTATS TOTAL 

( 2 6  Hours) ( 2 8  Houts) ( 2 5  Hours) ( 5.7 Horn) ( 1.4 Hours) (15.0 Ifown) 
Numbr No./Hcw Number No.Mour Number No./Hour Number No./Hom Number Na/Hour Numba No./Ho0 

8 3.08 3 1 .a7 20 am 23 4.04 23 16.43 77 5.13 
1 0.38 0 0.00 0 0.00 0 0.00 0 0.00 1 0.07 

2 0.77 0 0.00 0 0.00 0 0.00 - 0 0.00 2 0.13 

0 0.00 0 0.00 3 1.20 3 0.53 3 214 9 0.60 

0 0.00 0 0.00 0 0.00 12 211 12 8.57 24 1.60 

0 0.00 0 0.00 0 0.00 4 0.70 IO 7.14 14 0.93 

~~ ~ 

- 

I t  4.23 3 1.07 23 9.20 42 7.37 48 34.29 127 8.47 

3&Mer-92 

File:RAMSEF'Bl.WKl 
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RELATIVE ABUNDANCE SUMMARY, MAMMALS 
seasui~/Year: November, 1991 
Transects: Baseline, OU1 

W"JAND HABITATS WOODLAND HABITATS SHRUBLAND HABITATS GRASSIANLI HABITATS DISIURBED HABITATS TOTAL 
( 2 7  Horns) (21 Hours) ( 20 Hours) ( 4.8 Hours) ( 1.5 Hours) (13.1 Houn) 

Spccia Numba No./Hm Number No./Hour Numba No./Hour Numba No./Hour Number Na/Hour Number No./Haur 

Mule Decr 1 0.37 6 286 21 laso 35 7.29 3 200 66 5.04 

coyote 3 1.11 0 0.00 0 000 6 1.25 0 0.00 9 0.69 

Desert Cottonbd 0 0.00 1 0.48 0 0.00 3 0.63 2 1.33 6 0.46 

P~ -. 

- 
Total SpesiuJHabital 4 1.48 7 3.33 , 21 10.50 44 9.17 5 3.33 81 6.18 



RELATIVE ABUNDANCE SUMMARY, BIRDS 
SeasOn/ytx: March.1991 
Transects: Baseline 

Tdal Species/Habitat 

! 

I 

136 48.57 2n 11.11 33 11.38 42 14.48 1 an 232 19.66 

3bMar-92 

w e :  RABh4ARBI.wKl 


